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(54) MULTISTAGE TRANSMISSION PLANETARY GEAR TRAIN 
(57)Abstract 

PROBLEM TO BE SOLVED; To obtain a multistage transmission planetary gear 
train that is small- sized, lightweight, low in manufacturing cost and high in 
power transmission efficiency. 

SOLUTION: A main planetary gear train 16 having a first member (a first sun 
gear 22), a second member (a second sun gear 32), a third member (a first 
carrier 26) and a fourth member (a first ring gear 24) is provided The first 
member can be connected to an input shaft 10 at least at a first forward 
velocity, the second and third members can respectively be connected to the 
input shaft 10, and the latter can be fixed to a case 70 (stationary part) at least 
at a highest transmission step (a forward 7th or 8th velocity) while the former 
can be fixed to the case 70 at least in reversing, The fourth member is 
connected to an output shaft 12. The input shaft 10 can be connected to the 
first and second members respectively via a reduction gear 40 with a first 
reduction ratio, and also to the second and third members respectively at a 
transmission ratio smaller than the first reduction ratio. 
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«>. fflAal 2 4«ttSftfc94> , >^-«>91 L»>^ 

*> 2 4 oft^fc: » *>x&\* x eirc^S u . 

[ 0 0 3 2] JKTORWrjfciSJtaaf JPCffll** 
a 3 OBIjftl/fe^ a 1 &9 1 y > y*+ 2 4 CDttftcc 
4^ 1 ^> *+ 2 2 CttfcOttC* 0 , or 2 tfB 1 
y > ^*-^ 2 4 CD(Wt«:4f T 43BT2 *>*+ 3 2 
50 OltCJb*. tlTCMBBWt tfcftttal*0- 4 5, 
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a 2£0. 5. <x3£Q. 5 4 UtMSQ&M&Vni* 

:/U-*£Jg}6g3g4tM,>. cn^i7>^xo^^ 
** 4'£ j®f* 0 r SSI&gg; 4 I O o 
[ 0 0 3 3] WMC, ffit« 1 iili. * 1 » ? ? ?5 0 
0>&'&tC£ *mZ 'J > 3^*4 4 4S 1 -rf »<-rab4 

<*>4s, sra> + u +2 ett aassi 

6 0C^cc<fc9*-*7 0fcfl*3ft4. »3»J>y 
4T^ 4 4 it% n^j: ^KSMMMW 0 K J: 0 *E ! / 

u - <* 3 > C'^ittitnggidnrc^^r', > <r 
v 1 6 <>2*>4 4 , mm i flosatt 

( X tM 1 0 ©B«S8t/ffl:fria 1 2 £>@i£tt > «. 1 / 
or 1 ( 1 -atZ > tCttZ. 

[0 03 4] SH**y + 28AV?> > *x<f ** ?*6 
Or*"- A 7 OKShfcSt^GXi, A*»l 0fi*6« 
fi&T4*S^ Tft:fofei»*£^T4l&tM»Jbia!£ 

atfcaw&n. *2ru-+e2tcj:D4r-A7 oka 

£Ottl&C(*tl|Mfti 2M*6BflT4IRic:tJh&G> 
&SI±**§4e4#r'*4, 
[0035] CMil 1 8®A«H-CKll!T*i. ftjft 
fft*40l*, W3**y + 5 4^A**10titl*8n 

r<r»4or\ ccaai£ft£ l ^ or. »3*>*"+4 2 
i*>?-xi 0fcB«3*ir<r»4a>r. e<&BSa&£0 4 
or . p#*«artt tx. c n 4 » 3 * * y + 4 4 ^ 

«t©Sj&W3**y+4 4«»«CftO. Sl-rf 
W<-«>» 1 2 2 £13 OBIEftrSHftT 4 0 
[ 0 0 3 6] IT 3 > »<-<DS$ 1 * * y + 2 6# 

* 1 *>*+2 20BCM4*tt/U£<Mt 1 o t *c*0 
fc*wrc*4. c<M*i«iW4 -rf >;<-r*>*sn y> 

?*>2 4<!>«a4©Si*^ f x6pr'«t&lB*|* 1 20 

Satt»4. 44 4Kft*. 
[ 0 0 3 7] SJWC, 0SW2*^4>X&a. Bit* i ji 
T?©« 1*9**5 0 MtUKCftljL^ . * 1 - * 5 

itt*«ftHK4>fi: » -? rtt. wa&><fc 5 l * + y -v- 

2 6#9>0AO5??60fcJ:0^--.A7 Ofcfl* 
s*ra*4#. 91 VU-*5 8 k<£9M2 
W2*>4 f +2 24jr-^7 0cca«r&4, 7>^^- 
^ * * ? * 6 0 ttilkAK: * 1 * * y -^2 6 <D[lfiE*:S? 
IW4 0 Ofc#->r, »1 >>^-©Wl*>* , +2 2 
iWH 1 XflLttClHteft. £2 >• >/<-OB2*>4 !r * 

3 2#*-*7 0KS$£ft& o CftKJQ. m\80> 

*«3BKfei*r**2 n d^^tc^r^^ui^ttr, 

< or 1+ <r 2 > / { <* 1 < 1 + * 2 > (1 
-<*3> } ccft4. JdB©Bttt4 0fc»£ % njt*2 
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&<Q$mt\t2,. 8 1 5Kft4 0 
[0038] B*J|I3£^4>*ai*. R£& ! i£ 
^*?l***l*r«:«l **?*5O<D^tc*0*r, B 
1 8 £fftfcor*2 ^ * *h 2 

CtX\ »2y>M-©H2*>*+32t<>!|I3y> 
y4 r ^4 4 4ittttrrfH>tl&« cn^J:0, @18<D 

Ui9«16aH»4tt9. £f^itftliittffc*4 
0CDKKtfcC[>l/ (l-cr3) 4Hl;«:tt*. ±I2<?>® 

[0 03 9] W«W4]i^«[>*iatt % BiiSl* 

2**7*52 or »3 * 9 ^ 9 5 4 «r«8r 4 
M2>>M-«r>»21^>+>3 2^A/5ttl 0 
4ii«Sor?Tt>n4o Cft^ctO, Bl8<D^aMBtCb 
tf*4 t hC[>M»ASSr«l:5CCftO. ^fc« (al + 
02)/ / {<v2 < i - or 1 - <?3)+al ( 1 - a 
3> ) CCft*. ±EO«[»tfc4 0fe»& % fiTM^4iS<7> 
SSittiil. 5 5 LCC&4, 
[0040] 36«c % BtaiH5^«E«itifc n«9HlX 

3^Ml«*to*r®Jii ^T^^soo^tcftiitr, «r 

3**7*54 tMkUX S4 f?^56 6t»ttr 4 
C 4r\ B3 > >m-<?>* 1 * t y + 2 8 CrAAN 1 0 
4it«orfTfctl4 0 cn^J:0, @18<^>^@W1^ 

»4 5 1 h cDHabwsw j: 5 k ft o . aatftt* 1 / ( i 

-a 1 ■ o3) ^ft4o ±sa«*SUt40fc»a. Hi it 

^saosaut**!. 2 9occft4. 
[0041 ] we, iHoiisji^cMit msnsji 

0»4*7 7^5 6iWSaSfcJip^r. iHI»9?^50 
t»*orH»J|I3>^9^5 4t»*S'4CfC % 9 
2 > >M^O«2ir>^3 2 6AAM 1 0 iiittor 
?ffoti4 0 ChKAf), Bl 80^«Bcc^»4 6 t h 

ft^<L4^tc. AA«l0 4«l*Sti4C:tK:ft0 % % 

4. 

[0042] |yii^7ii^^i^ Ra»H53i 
5 4 «JRttOrHUW2 ** v *5 2 tlMT 4C 4 

r. »2->f>/<-osr2^>4 r +32»3 y>^*+ 

4 44ii^ortft>n4. cntci:o. Hl8®4ttB 
tcteiiz 7 t h MWfc^l* J: ^ cc^c ^ , S*tt« i / 
< 1 + <*2 • or 3) tCft4, ±S©*Bat4 0?cWd, 

5 2 ^isftor Rcxsr i ^o-+5 8 zt&tfrsrzct 
r. *2> , >^<-©sr2*^*+3 2*dr-x7 0tcH 
*0r?r*>A4. cniCc*:D, B180MBIKW4 



http://www4.ipdl.inpit.go jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/N... 5/1 5/2007 



Page 1 of 1 



U 

8 t h<D&m*>rtf£ . giitbti 1 / < 1 + <* 

2) ^rrjr^> 0 iKOjSMttfciOfe*^. fijM0 8 

[ o 044] tttr»t:»ji©»^tc^^ca«r ft* 

©*l*l*, ■20fBWKCttW&R-l<E9«c^ t J: 
lie. 02 ****5 2©#|§k:J:**3 a 
4tS2> , >/<-0»2*>4 f +2 2 4<WiJ*d:. 02 
^u--*6 2«>IMtfCJ:«||l3^>^-Mti*t y + 

2 > >M-«H2^>f +2 2tm 1 gatttt£B3 
41. .9 i * * 'J +2 0 KB* 3 ft*©** 

Tcfc^tc, SB»JtB-l/or2 (l-<*3> ± 
SOttftib* I/ft**, *** 1 *©£*tfctt- 4 . 0 

[ o 0 4 5] $iic % taati*'«D&Mt % *** i * 

r©*2^U-*6 2<D8jlttK:a^C. 02 *<7**5 
2tHRft(/ri|I3*9 7^5 4*«Krr*Ci'C. 02 

jt >j<-v>m2it>*irz 2*a*h i o ^assurs 

fc>ft£ 0 CWCA*), »2jO^©W2*>* , +2 2 
^AlOtttSn, HI 8©£SiH*:fctt*R-2 
©MWCSW-^ic, SB*tfctt-l/ce2Ktt*. ±12 

MMtft&i'fcWft, a**2*«E>*ittfcM:-2- oo 
<>«:&«• 

[0046] tl±«Mttfl-C»** J: 5«C, 

tO 04 7] *fc, I^BH! B2^ff 
tt*C*<W»4 J: 'Xt*** 1 aw>6*3*ft£©J: * 

* i igfRo'M u $mc *» , b*k*& 2 

t+itftfrofc*, ***3**&*2*^0£*<E>J: 
^4JT9>^ NCto^-ciB*?**. 
[0048]**:, *3****u-*fc«M«i** 
l***6Httl*8 St, **20toHttbAs**ti t * 

(Duztcx hzm&'pu < . »*eaa*w*<r » c <t * 
[0049] Mm«MMK4r&aiuta. s^ft 
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a* HBftfc&ft f fcf * 4 BftKXOIbMIA.'C MAC 
[ 0 0 5 0 ] ±Bl/fc*ni&c J&XSttlt, h 9 9 * 

1 0 0 5 l ] * *cc, H l Kftr^W©***** J: 
y ^ 1 6 £X*bII$4 0 

MMI*. AAttl OfccfctfffiAttI 2£Bt>N<fr±cc 

n«. ^ y >*stM99 1 6 k ^ t~ 

6, Ht?tt, XMtl O&tUAttl 2A*BUS«^*I 

[ 0 0 5 2 ] OLD J: >W >fiBft<?4 1 GOB 

«*Bat^rU-C*l-rf^<- (»l*>4 r +2 2> 
*ffW2-rf>^- <02lf>^3 2) 4if^Bl6&r'^ 
♦J . AAla 1 0 fe, HI ^fti: 0 /Jn $ I 'Xittb 
(±BBTij*iSttl ) ti-jT*2>>M- (U2* 
>=Ft3 2 > 4<?J:O'03 > (* 1 * + «J 1 2 6 > 

[0 05 3] *2^>k- (02^>=Tir3 

2 ) tt2«m(DKUtrXMi 1 0 4iSttpUfrC*4C 
4^ffift«c<fc»«arab9 . cntcj: 9^tti*Bt6SK 

TWit8«ajl2S«!«ti*Jt«r»&Ct^r*4. C<?> 

0 1 7*5*3©*-* >^-iAA* i o tvmm* 

[ 0 0 5 4 ] *j&<D*Ottlailk*9ltC*sU 
^*2^ift!Stt<Z>A^h><:H3^f 0 UTtCrn 
TH«st Bi^MIM4n(>tMto^«U^. S-<P 

(CBCtf^OHB^ftB-r^ B3CD«*Btttit. x> 
t>> 1 4«JSQ0A4or hJ^^=i>/<-^7 2«^Ot: 
A/J«H0*KflT44<!;itc:, 04^^7*5 6^0 
3>>^<MHl + t i ;-^2 6 4x>^> ! 4©^5> 
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* M 7 4 t *'&&*mc b X C * £ £ 0 h * * a 
>;<-*7 2tt. tf>?7 6, £-tr>7 8, * 
8 Oto&V*?-* 8 OS*"-* 7 OKB** &cW> 

[ 0 0 5 5 ) M***X#fMK*, B2(C«uft:fMM 
4H0-M>4, Ucif>~?X. m4fi??*5e<Dmi& 

> 1 4©»*tt h a i z «:/rt/reg$ 

[0056] ff*W5Scc*Hr»'Cii, 
Is 7 4*>fc 1***2 >K-* 7 2 *XZf1&M*4 0 4 

m ? 5 o */ro-c* 1 >^<-^>B 1 

7 4 tffttt»3 >' I * * 9 +2 6 fcfggiT* 

o-c. *^>*H7 4 4a*aii 2ic«nt a#§g 

7'<DWtol£ttZ. CWi*. h 7 2T'(0 

Bfc1-4C4*«iIft4ft*. 

[0057] h«cc, MtB6*fc*N,»-cii, 

ia7 4*& hJHraw*- »7 2 is £0*3 * *5 
4«:^l/r©2^W<-©*2^>4 r +'3 2*m8$n 

ww, e^B4tRfma&i^&c&*. 

cc. Rjg©7iSa:fcl'tr4>. 4fr*>h)U? 
a >; £72 45 J: CXK&BA4 0 4£2 * 7 * * 5 2 

t ft 1/ r » 2 > > 2 * > * + 3 2 3 

[0 05 8] iiS, hJl*3>^-**fc»S'4BlBt 
JS0*Cl'&4ffit& o 

[ o o 5 9 ] c<Dtc#>, mm i i®&z&zm&m%m+ 

5IS14, Bl®*ftdm£Qlfl^a<«tQ. Sfia* 
h 4Mfifc JtfjffffA'*- *<0g«£i$*>* 4 4 fet^ 

t^*?**, B3l*HA»3W<-*7 2* 

c4fepjrsr^^ 0 

[ 0 0 6 0 ) 5 6cc % B l KSOfcattBfiUFMKc, 
W >«S«r*W 1 6 4 «&ftA 4 0 4a J: t>'3-3fr&g:£ 
I*. A^ss 1 04dJ:tXlB*tt 1 2 4 HU^Cd* **<>!> 
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[ 0 0 6 1 ] VL±V>W!&m 1 4-WHft&#. A^sa 
l04»?>»M7 4 4*m4#ilftK, »1-*V< 
-7VMS3 4 A*tt 10fecfcO^>^|7 4 

40g|fflff<*&*n<cB 1 OftttM^BtVCM, 

»CNJI8 BfjMttBOK&B**? ilUIMWI 

mv Bi^bfc.*^«4ra««)2te*»»'r*c 

40704. 

[ 0 0 6 2] SWC % *ftH®*B^ttft*MKfetf 
10 ^3<^SfeSSi©A^h>*B4^'ro CCt 
tt. @lcc^U^c^«1I4^6gp^*iC^I^ 

tMS. B3ccSl/fc*ttS»4HtW:. x>*» 1 4<D 
>*>>»7 4 4AA<*1 04«WCh**a>-r<-* 
7 2#BB*h444fc«:. 04fflAtt 1 2 4 

3^R(C8HB3 K i «iift«ii4ftUM>tCttttl[4 

o*i i nmms o 4^ 1 mi* 9 2on**f-c* 
« . c n j: 0 'hs i *^att *m> tcvxD&M&m 2 

**9 4 4©2tfflW*9 6©**«-C*-?t:. <s*E>K 
20 *2WHl*9 4^>^>>«li7 4 4a*in^»4C 
4*. Bl^ttM4Hd6 0 ft. mtUfcxirbh 
>«. A^lsl 0^i*cfc0T«l*»4ffiA*l 2^ 

[ 0 0 6 3]* fc, ^ ^isMtSf^J 1 6 4Mte#Htt 

4. rttte*. *i^>=r+2 2 4wi y>y* , +2 4 

4Ch&4iB«^SIl bfi9>2 8t<lKWci|ll* 
*»J+'2 6^65t4firifi«*M2 0 4, ©2*>^ 
-^324^2 'J>^+344cn64«Sa^^S2fcf 
-a>3 8*d*U«:»l ftU + 3 6^&&«*2fll 

1 «J>y4 f +24'C*0. HI »^7^5 0ttJ:UWi 
*»40t^l/-CAA#l 0 4aW*mttrabS. 
[0064] CCr\ «gSS404XAi&! 0 4MI 

r*!H2 9> , JF^*9^#e4 4. *5^?9^66 
4 *3Ht 1/ X mi £4t , c >fo8> 4 x > t? > ^ u - =^ B#t» 

^^2 >^xy ^ 7 y ? 6 4 tft i/r***eaa 

40 [ 0 0 6 5 ] m 2 -rf <-«» 1 -V 2 2 4352 
>^3 2 4*»4Sn-CSjRSn. m2????$2 
b J: WGilW4 0 *AL-CAA*l 1 0 4*ffiJtt'C* 
0. *3»9?^54«J:tf&r2«afU[944J|l2tt 
ft^*9 6^/VUT^7>^74 4iSttpJ»C** 4 
44>(<:, »l^u-+5 8tt:j:Oir-^7 0ccH«Blte 

[ o o 6 6 ] S3 * »<- zm$&zm2 + * "J +3 6 

It, m4*7??5 6*s£Vm2$m&&9 4£m2& 
tbm9 6&ftbX!?yl>?&7 4 4 pJITC** 4 
50 44>^T, 9>*x^i75**6 0fccfcra2yb--*6 
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2lZJrJ) tr—Xl 0 KlBIS 5J«6r-«> * . ^ 4 X > ; I* 

^i y*2 6 4H2 »->y*+z4±&m£bx& 
[0067] £i±4>«!U*B 1 4 lift AAM 1 o 

[ o o 6 8 ] c mms i m t^s 

%*lEfrfre]KHff ft <SI527??66 «tf«T&. 

*>^3ft*<Mira&6&4*J^ 20 
1 0 0 6 9] @4CC^f m®mv&. ft£**ftAA 
1 •> > ^+2 4KAAT*0t\ .* 1 l ) > ?*>2 4 

[ 0 0 7 0 ] iy±0)J: WC® I O^iWi^ 

^D. i^^^ himS4($^C^^^-^gp®^ti 30 

[0 0 7 l ] vW, *9ffl<DPS&&&2&A*lu:Wi 

ihmk*. w >®mt&»?ij i e tin i o^tegfn 4 11 

1/7^ 9 3«sffla«7tC<& *J , A/jM 1 0 £ . 
fflfilWLfli 64sJ:tffflAM4# % B4K*Ufc*te» 
#4 RUtCVff £ES £ 4v AAaa 1 0 4 >* * > 40 
*m6 4C«#2»^*1?^«tiri**. t/fc* 

i * * y + 2 6 4 AA§s 1 0 4tt, » 1 Kttt 
J:0/J^C^Jt*»&^»(M*2SMIJl9 4&»2 

ft l*. 

[0072] &m^<om\m2icmutc(Dtmm 

aVS8Rt»2»CD£jUbt:ff«C&^»& 
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[ o 073] jmc, *^©?essijgmSfm^few 

^5^fe^AiDl/ h>*H6^f . C CX- 
teSSt*. ^>dUM9Vl6#|l&&C4&. B5 

v&mmm&tc. aam i o a . *<< >mmmn 

! 643j:t«a*lli43Wff«:aB8tl. A*Ml 04-* 
Y>^Mj&^J 1 6 4<DB#2»<0ft*t?g£3ft*<& 

>?+2 2 tm i y > y^+2 4 Acn& Aa#£*» 

1 tr~ 3 > 2 8 «W£Ofci|K 1 * t V +2 63^6 ft 4» 
l%M«Mm2 0 4. »2*>4 r +3 2 4»2'J>y4 r 
+ 3 4 4 C 416 4*»d 5 *2 tf- 3 > 3 8 «MX 1/ 

» i * t « + 3 6^6ft«)H2 mmmR3 o 
[ 0 0 7 4 ] m 1 >^<-i*^ 1 +2 2-c*« % 

^^^*5 0feJ:O'^®S4 0^/rorA^I 
0 4iSJgpJt&C^^o ^2 > >^<-«»2 *>*"+3 2 
t?*9, »2^^?^5 24^J:O'«SSi6»4 0«:ftor 
A*f*10 4*«railr*0 % m39*?*$4to*V 
*2CfM*9 4 4»2 8 t/rbf ! 
0 4BtSpIt&C*& 4 4 t«C % M 1 5 8 £ J: 0 

[ 0 0 7 5 ] 9 3 >• Wf- €:«.<W*»2 * + 3 6 
It. *1 U>yf+2 4&iittan. S4^7^^5 6 
fecfcra2«tt**9 4 4*2f*6a*9 6&^l/rA 
^Ml0 4*SBJtetT'*>^44^tC. 7>^x^^^^ 
* 6 0 J: 2 ^ u - 1 6 2 K J: 0 ir~ X 7 0 «: g € 

pj&*ca&o *4-rf>^-i*si*+u+2 6 4»2 y 
> ^=F+ 3 4 4 #yttt t/c HMt * n*c 4a 0 % (HAM 1 2 
4iS*ort** # 

[ 0 0 7 6] W±fl>*«*H 1 4Pft ST 1 * 
-7iM»3 > > >^'<-4 AAM 1 0 4CDSlttBfftt. ^2 
Ss;<~<Dm2^¥*Z2%£UmZSs><-<Dm2 
^ + 3 64AA»1 OiOiBfrcettKlftftft^C 

4=£^*, a i cc*ft^ai4^*fl^Rtir'^^ f &tf 

(AiRMMttB 2 tCm U ^<?> 4 Bttr* 0 , By it 8 K 

a»2S<^**tk*fi*c 4^r* *©*>a i co*ftss 
^4|=M§-C^^. 

[0077] B6cc^*^W©*6te«tlcc^^C<>, 
^>ft 4 IS^gSr-BTiil 8 Sffeii 2 S^astk4:fi 
4A^bJS^C**3 , 1^ 4MS^J:OfiPrgA-< 

-X©»|«t«*»*4 44«: % 5l*r01BaOBW*pr 

S&£ft0, a»*rt±-r*<:4a»t 1 **. ■ 
[0078] *»!S©?SSSSiBl.«*5iJ<CfeW 
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tegs**, * a ^mm&im i e *c±<l. a s 
vmmmtm&tc. a*m i o t . >w >asaa?4 

[0079] rate*, > a >mjmn 1 6**. » i 

•?>4 r +2 2£Bl y>? f 4 r 1r2 4 4Cn&4fl**^ 
Ml t 3 > 2 8 fcSiSbfcB 1 + * 'J + 2 6 d*6ft * io 
B1&ABAH204, S2*>*+32±*2»J>y 
*+3 4 i Ctl6iiS»&9S2 tTi 3>3 6 

few i * t y +3 Qfr^tizmzmm&z o 

[ 0 0 8 0 ] JH 1 jr >/<-OB 1 t^>*"ir2 2 <b£2 « 

onj:7}Btt»4 o t/vi/rA*(» i o ^attiaft-c 

B2>o;<-l»£tf>4Mr3 2'C*>0. »2* 
5 s> ? 5 2 fccfc0<«&ffi$4 0 t/r 1 o <tii 

ttSJft-C**). W3*5*?5 4fc«fctfS2JBMUL9 20 
4iS2*4ttE&*96«rAUT7^f4l O&BMfflBt 1 
W!yu-*5 8JCcfc9!r-X7 0«Cfl 

[0 08 1 ] W3-rf>^-*»lW4*l y>y*+2 
4i*. M4 *^?*5 64*<fct>«2lBa»fi94«2 

ttna*9 e **u/ca*m i o & iwniMii & 

4>K. 9>0x</9???8OfeJ:tfB2yu-:t6 2 
i* + y + 26£»2*+'J + 36 £*Utttl/CftlA3 

n-c*o, u*Mi2&2ttis'ri*6. 30 
[0082] v±v>&mm i m 1 > 

>• > J < - oar 2 If > * + 3 2 fc J: O'S 3 -rf > m - ®* ! 
'J > 2 4 <LAAsa 1 0 iMHt-COMcca 6 ft 
C&ttSfeft, Hl^jafcStt^S^WKHttl?**, 
BttBXOfEAOB 2 <C« t feO <t Rttf* 9 . gtJM 8 
^£28<^ittt«§*e t&VZZObm 1 «5*6S 

[ 0 0 8 3 ] a 7 Kihtt^iO&imtotChvX *> % 
^tti#A4BM»XtWit8BMU2eM>^tlt«iV 40 

[ 0 0 8 4] 7ft^®9|^&Aft£fl|fc«W 

7 0.ifefiji0A irA, h>^rias a:** . cct 

mai*. -rf ^ >i^atar*^j i6#Bi£HG?t?~3 
4<l. msommmtm&ic. AftNiot. so 
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i o <t y ^ >fifl*ayij 1 6 ton** 2 M(o^>r-iS 

[ 0 0 8 5 ] TSfcfc, > ^ >fiME6*J<l !6iS:. * 1 
*F>=F*2 2£. ^2^>*>3 2£. ST I y > V*F+ 

2 At, gi* + y*26£, y+26cdt 

xShU 1 y > $^+2 2i<5i:D'B 1 2 2 <t«S 

^^p>^t^9>38<b, rao<wi**y+'2e 

tC*4$$nP> ye^3> 3 8 fc J:tf»2^>f +3 2 
i**^^ S/ 3 - \ fcf^ 3 > 2 8 ^6 wrtSn'CC* 

[00861 *1 >' >^-4» 1 ^>=rir2 2*0*0 . 
■ 1*^?^50*IJ: ^«iS»a 4 0 *^ U f A 1 
OiHRMtM, »2-^ W<-fltW2*>*+3 2 
T*9, ^2^7 7*5 24(5j:O'^gaa4 0 : &/Vl/r 
A/5 M 1 0 4 ii«plf6r* 0 , ^ 3 ^ * * 5 4 *5 J: V 
3H2fB&t&a9 4 4^2 feg?)&m9 6 £/H,tT 1 

[0087] *3^w<-*«flW*Wl y>^+2 
4tt. »4»?9*5 6*£cm2Mft*9 4£»2 
»dttS9 6 t^l/fAAtt 1 0 4i5»BJjS'C**4 4 
«?>^x^5?7^^60foJ:CJ £ S2^u-*62 
CCfcOir-^TOKBtSIifc'C**. S4> > >^<-t*B 
l* + y + 2 6 , C*#) 1 iU/jai 2<tiS94t/rc**. 

[0088] UJboXlittkB 1 iJWW fir 1 > 
-Tj^m 3 -rf >^ <- 1 A**4 1 0 4 <ftl&fflfi&* . » 2 
>'>;<-0^2*>4 f +3 2feJ:C>'»3->r>M-<?r>»i 
y > 2 4 £A^«b 1 0 d<Mltt#ttttcc4 6ft^ 

ct*tt», Bio^iduitiitt*nteRttr*«. s 
tSttgxo<fatia 2 ^ b tco> t Bar-* o . ai e 8 

Sttil2BM)ftitlb«»«C tMVMOtM 1 

[ 0 0 8 9 ] m 8 Kl*'r*a«0.*iBStt«C fe^ c <> , 
pa v 4 BMlXfll ■ 8 Bftit 2 S^ggtk^^ 

[ 0 0 9 0 ] '*tc % *&m<D&8^MM&MW£W1 
r*»BtKi. iJSOS 1 7i2@8^0fe^*fiiS1i4 

setiws^wjc 9 % Bis 7 mm 2 b(<d&m*zi&k? 

hi><DV2>h. JUMtCtt. H9±Hl«lfc"<-C£* 
«B9. -rf ^>BM**W 1 6 «J:V«SB*4 00^ 
flattHD-C**. »ft&jS4*, I3>^(-Wl^t 
y V 2 6 «r tr- X 7 0 <cB*f ^^BMRMW o ^ 
^tS8 4r^>^C4<i:, B2>*>"-©»2*>*-+3 
2€:^A7 0(CflC^^tiD3^ t S1^U-+ 
B**S> 5 8<t % cnii^KK^^nfeBl 
x^»??^6 0«J:cmi3^u^ <B2iOB£^ 



http://www4.ipdl.^ 5/15/2007 



Page 1 of 1 



19 

R) 6 8<DS*C4SC£-e4&. 
[009 1 ] -f&fcfc, »3^l— *68*#8l/fc» 

m&r i>ismc <o&m 2 * > 2 > ^+ 3 2 & 

8 £ * t mwsmx. &$>t> *>?m 2 * > ^ + 3 2 
i**-A7oa:B*3n*. 

[0092] »3*>*-1r4 2«, 12 7>^x 

<*3<&fl*¥S> 6 4*ftl/f*--A7 0 10 

bc?r) 6 8 ©*«*t?i ar- a 7 o towmk-c* 

Tftfcfc. #3^>*>42«^2?>$xO? 
7 ? 6 4 «c J: 0 A^ia 1 0fl*&«AT&1ta)CD*lIfr 
fcK>r-A7 0a:&t<*n. »3:/u-*6 8©8{Bl*tc 

[0093] "3*9, »3^U-+68*«ttT*Ct 

CxO7^60 ft*H/C*-A 7 OfcB*T*<&<i 
-WE, »3*:'4 r +4 2*ir--A7 0ICfl*T*C4 20 

S2^>^'-©B2^>t"ir3 
2*. Ml Vl>+JL<< *5 ?*6Q*:ftL,Xir-Z7 Q 

eB£?**2®fl£43i&, mz^^^z^- 
oicfl*T*S4<&B*^R±t*. 

mmTk (Sr3^U-*6 8) r-*>o. «21^=Mr3 
2£^3^>*~M 2i^-S»tcat£T^Ci^C^ 

[0094] B9£^MtttI0fM€H 1 0 

M«*2ii (2nd) fcfctt*S3:/u 
-*6 84>V<gHftS>tt. B«ll^62accttF 

flMt 88***1/ . BMW 5 a (5 t hi) Kfetf*#'2 * 
???52£. iyM^7ii (7 t h) &J:tfft*!|l2* 
<R-2> cc**tf«»3:ri'-*6 8®A (iEHft^) 

[ 0 0 9 5 ) B9CE4HKtttBC«C^tt t ill 1 ®4Sftft 

BB0BMS2 tt#B| 9 OXtfeB«K^&0it9 1 ii 
K14 *<> «T. B 1 CE^Uumcctltf *Btfi*3 £7)2 
Bi«|l8afa^l»r-^«0±^0, B94>ftifc£flKfe 

»*««»2a7>2»7a«:ft*. s&H£>stiBG«>n 

[0096] M. ftBBKol'TliB 1 8 KljftUfcW!) 

Bl8<C»V«2ndnS8thi^ 

■c**a>-cB««*iwr a. 

[0097] ut. b i <omm&mmtmM(c&& 50 
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tt£>ff*fl%?*'. CCX'kt. #jMUtcr!*0. 4, a 
2*0. 6, <*3*0. SSil/feWfttC^-CWSW 
&. MM lift*. »1>*?^5 0«W^J:0»3 
U > S^F* 3 4 £5 1 1 2 2 £ * 

i£S§f£C <!;<£;. ^3 *b-*6 8©#J*iCJ:9SH 9 
>*x^ ^^60 * ft I, ITS 2 > 2^> 
4*+ 3 2 * * - * 7 0 1£. Khsa 1 0 *&KttT**ifi] 
KiB«(/t:fTtoh*. fflitaftttltfi*. BlGAMI 
^fctt&52ii£Bma£ccj:D. (<*! + <* 2) 
/ {<* ! < i + a2> ( 1 -©3) ) ittO, ±!2t&& 
ft<£Ufc*I&*3. 4 7 2^ e x>*»yu-+H# 
2flfcfi»«inirr&Wdcci^ L- ice 
5W\fc5l£&l *??*5 0, »3:7l/-*6 8«aS(4 
KfiQ*T\ »l :*W*5 80tM*?lBW£MKHff& 
<J:E£aUfc#W6ft*. 
[ 0 0 9 8] mim2&^<rj%mt. 9 1 

1 *5 0WOTI3 ru-+6 84XMKH*. 

3 2 G^3 'J > f 4**4 4 i£&T* C ^Cfffrn 

*> aifh0w:iB»dns. «2jto«Sttu. bio 

MUMfCUt«B3&£FWcc, 8B*»*4 0«5«i 
ftcr. i / { i - a 3 > £Rt;£<ro. IBUmttotc 
B^tt2- 2 2 2tC^^ 

[0099] w. ata>Bii.w3 a^©*a«ctefi[ ^ % 

»3 7-|y-*6 8W***WIW&. *3^U-*8 8 
©IjlttiKRUTfc, »3*>4 r +4 2ii»2 7>«5x 
v *6 4«HWC. X*§9 1 0fl*68Mr*# 
mttBUBCC^-ATOtCBt^nS^t 1 , ^2ii<OSg 
a^^t>0it^o o jgtc^r 23^3^1/ -4^6 
8©^*J^Ufetta»c^*rsr i ia^sfc**tT ^Ji 
^k*, StaK*4-7rSI3yu-*6 8*|Wtt»l/ 
fc± t» 2**^^52 5 C £ T» 1 ii^St 

ar*c£^*4o coc'd:^^, fKij^&n2ji« 
ft2^6*i*0M£fct» i cii. 

[ o i o o ] mmm2m^m3^(D^\t. m i a 

^69iaf*t*-CC0»l *9y^50«d»ICl|I*'C 1 » 

2 ^ # ? * 5 2 02jg^*fi?r£ UW 3**7*54 *IM 
f^CiX", W2-tf>"-«*2*>4 r +3 2*AA«* 
1 0 t/-Ctf*>n*. C^lfUCC. m22v??&2 
imZ!???? 5 4©Ha^B*K«l«4*^a*ncc 
iS<r»tt«<C4*«9H^4->'C<>, 8l^co»5a<tB03fc 

S3i^ si 5 ^3W*-r-sctttfti.. ctira2 7^-5x 

4*??*64<D(tmv. B3MC*H>W)1kl 29to> 

i*. b i ©*tea»K*jw^4a<tHtttc, (<?i + 

<3r2>/{<y2 <!-<?! - o:3}+Ofl < I - or 
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[o ion %mm4^mMit. mi&frwzm 

5 4 <D$$k£Wf£L<m4 ???*5S Zffik? * C I 
V. m3 >' ><'<-0>m 1 * + »J *2 6#AAai 1 0 <b£ 

htf&^utt^ipibvkho m*&v$Mbt*. mi 
mmmmzms&tmm. i / < i - a i 

«3>fCtt«. ±S«Wtttti/fc«Si*]- 2 8 2Kft 

[0102] ®&m5&^<m:&it. m^^ucauim 

4**?*5 6oc**SKfr]*T. SI *7?*50<?>$§ 

3 > 1 * * y + 2 6 tC*B^'CM2 20 

S2*>¥+3 2 *A#tt 1 0 4^Ur?T*>ft*o 

S 6 a^QSESHffll**** 0 W < & * . C fl>H£«« 2 
»?9?5 2BMGilKmC('tt<r». S5£®£tttfc 
li. Bi<»£&W£fct*&363^ntttc 1 e&&*btc 
ra*>£?l. 0 0 fr*. 
[0 10 3] m»»6&^<Dg&\t. *4&^69|««t 
l^C«W4 *-??*56. S^*7?*5 2*MMSKfti 
XT. S3 >^?*5 4©tt»*JB»bS3^b-*6 

8«&*rr*t<tt\ ©2>>^-©w2^>=r+3 2 30 

<LSI3 U > ?*>4 4 t*«*l/fc* £S3^>=F*4 

2***-x7 0«:ia*r4cAt??Ttoh*. ssiiois: 

<l+<?2 • <*3> tCVO. ±E*»tt4l/&»Stt 
0- ?5 2<0fcaftlC*4 # 

[0 104] i9SS7*^©*»M:. *4*fr«l**» 
C'*CGDS4 *9?*5 6©tWlCfti;l'C* S2??7* 
5 2 CDttttKR OS 1 - * 5 8 ^Ci 
t\ S2>'>*'<-<PS2*>^3 2£*--A7 Otcfl 
*l/ % Cfrbft*. COK>. *3^i'-*6 8MSMSl/fc 40 
**'C4>&A«i/jeatct*HffO^^ S 7 
t*. B10£ft^cfet*&S8&£|5SK, 1/(1 
+ tcfrO. ±SlHKJti(/fe»dttO. S2 5£> 

[ 0 1 0 5 ] fitiraisstt. S3 >• >;<-<z>s 1 * * y 

+ 26£*--*70 Kfltf □ * «8 
*84r*&c*, fcJ:tf*3*u-*6 8«9«*& 

**^8 4teJ:c>'S3:ru-*6 8o^tt<t. IP 2 > 
^^^5 2<0«tSiffi^tHirf3bi.Wl* (R - 1 > 50 
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<^atfa^©6tl, S3**?*5 4<C#te±»*£fc 

ircK*£r2it <r-2) c*att%»^ <,»rns> 

3:ru-*6 8fcJ:tfS2«?*5 2*fcM*3*5 

1 i=j 0 r* 0 . ±fijS»tt t u tcmSkmMm 1 aa* - 

3. 7 0 4CC&D, S2**!-l. 6 67CCfr*. 
[ 0 10 6] tiJbcoJ: 6«P£»Kft<c J: 0 . flttt 

tsw*7«sai2a«>ssaEtkft{»*ct3»'c#. 2 

«±31t4C4#'C** # Bl<Z>£ftti^£*<? 
fc*2^u- *62tt 1 BHKcc*#aFA>*ff«T 

[0 10 7] B9(CAl/fcMHMKtm78W: , r&C 
»3-rf^'<-«>Sri *t y + 26<D*--^70^ 

*JU2'/L--*62tP^>IW»84«:fflft'r4Ct 

^>^+32*. 119>^^^^*60$)VL/i: 
^-X7 0cc@?Ef *Sr2ccfl«*«i, S3 

4 2«:!r-X7 0K:H«'r-SS4«>B«^Ri*. .^S 
«KH*«!>lWiW <»3^U-*8 8) lUtctc&> s 

* + 3 2 > * 2 ^«(?>^i:t^ (» ^ *C XAtt 1 0 

[ 0 108] ★ftwcojsaitEatifiw^few 

*»9^*K8«*!)Ajr^h>*Hl IK*?. Sfc, 
C ft ©ffttS* B 1 2 tc^-fo CC -C«, B 9 tc « 1/ 

^C'^^^KT^o Bl 1 KismttSatt. B9tc 

fto^ouM&nticc. *3^>-'<-fl>»i* + y + 

2 6C0ir-A7 0^©a*«:f3yiB#Cr>*4l/, B 1 
*fe»ttt£*5W^*2^U~*6 2€:o^^lRtft8 4K:a 
fe-T^4 4^. B9«c*l/fc*t6a»0»3>7?^ 

5 4«t*&4©t l *&. 

[0 109] «CDttA. B9tcSt/fti**ftaiWc*il*r 

S3 *y ?*$4<»m&m^Mm3&t'&m&2 
\m4ty??5 6<ws*c«tf ^c#&oi?. gqiie 

[011 0 ] *IC % B 1 1 K*t/fc«ttSR*(Df^a«r, 

bi 2«c*(./?cfftt**s<cgaB'ra. s$e^ps<^$a 
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B* l&&%&S&£X<Dg&t£-*<*X\t> m9iCmU 

tcm^&^i^mmmz^u^ctt, mine 
7^50, 52. 5 6K£ac<tr'&o, mmvx$> 

4ii <4 t h> 4o\*tf&iiSI2ii (R-2) £H?|l'fc 

«>c«cft&. Uc#-7t\ £atfc<*>if£S^ unci 

«MSifc<*l*0. 36. <*2£0. 58, <*3*0. 

[0112] PiiB 1 at*. B 1 ^ttBttccfcttS* 
2&&HMIC. (a 1 + <*2> / {or 1 <l+cr2> 

(1 -<*3> ) <tftt\ ±BtHft&UfclS3t*3. 4 
4 3^. 812*1*, m &m3* 

tmt&c, yearns.* o ®Katt 1 / ( i - <* 3 > <t 

HU<£ftO, L&8t&it£Wcmi&2. C8 3Kft 

h. nzmt. ®i<»&m&icMzm!>&tm& 20 

(C. 1 / { 1 - a 1 - a 3 ) Kft *3 . JbfittJtttiOfc 
2 3 0Kft&, «4fttttte!tk(CRffia<£ 

att# 1 . 0 0 ooomctL*. m$ si*, m 1 rate* 

ttfctttt«JH7*&Htt<E, l/< l+or2 • *3> 
JCftD, ±82ft»tttl/fc»dttO. 7 6 8<D*giiKft 

z>. memt. mvM&&ntc*iiz>ms&tws& 

cc. 1 / { 1 + a 2 > cat 0 , l&ffiiikt Utctitelt 
0. e3 34>W&cc&«. RttCffitC*. Hl®*M 
J^fe»«ftai|Kia£Ri;<. -1A2 < 1 -or 
3 > (Cft 9 , ilfijS&fki UfciS^i* - 3 . 5 9 2 Kft 30 

[0 113] Ut0J:4fc5flG>MHRccj:D. All 

*©*aatcai/fe, *tttatfiir«6g&s«i«<^£ 
attfcasc^r-s*. *fc, B9K*H/fc*ass8ti 

<UT«|R*:-BW±8*-SflHfcWA-SCi«>. B9K 

i>m 1 o^fesii^x^^ h 1 3 mar. 

JOKBtU*, @1 1 ^Utc^m*££-&1>m&Z>tc 

trc*&. ccx-it* mi i^otMunttnu^ 
*. a 1 3 eargMdma:, a 1 1 *^i,fc*ttaw 

[0 1 15] Tftfcfc, JH3*>4 f i-4 2 4»3*ty 50 



«H2 0 0 2-3 2 3 09 8 
+4 6CJ)*lW»WBSb'C*#J, S3^>*"*42# 
7 0KH*TO&fcft-?rc>*. statk©sf# 
fWttBi 2K«ofcfe©**<Hi;'C*#) 1 Mites 

[0 116] KAT, *«fttfc(» 1*0. 3 6, a 2* 
0- 58, <*3£0. 5 0£(/C. Sg^tttSBCt 
i^tcfl*?*. nmsirtlt* <al+<*2>/{<* 
1 * <*3 ( 1 + cr2 > } (MfcO , JbKMttfci Uc*I£ 
«3. 3 0 5^o »2BI*, «*fli*4 0©*a 

2. OOOKUQc-So 3»3att t 1 / { 1 -or 1 < 1 -or 
3) } KftO. iJSt&SJt^l/fe^i*!. 2 2 0Ctt 

6.^4 aiuHttbtciKfiac < statk # i . o o o o>& 
asaii, i/*n-<*2<i-<*3>}tc 

ft 9 . ±£MRJt i 0 fc» Stt 0 . 7 7 5 o>m&lc ft 

meatt. ni^S5i^tcfe^^8^pjit 

K. 1/ ( 1 + Cf2> icacO, ±B*|ttktOfc«dtt 
0 - 6 3 3 Ottttccft *. RHKcaaa. - 1 / < or 2 
-a3>tdftD. ±SjS»ttil/feiflatt-3. 44 8 

[01 1 7 ] B 1 3 (CSl/felUfcSRtik*, B 1 1 

AMtca^cMftMBae B»a i ao*att«r 

^am^. ^fe. B9tc^UA:*fiE®trcSft^ 
l/fc©im«(C. 2il(D7>'5x^^-7?*60. 64 

*ffffl^itr^A-xft*awwsBitt'c*o. esiM 

*Ciccj:tJttJft*l±S«Ci#'CS*. 5 
B 1 CDjdttBtt:* tf *w 2 y u-* 6 2 * a ^ 

[0118] «MK>»flastBaa<n«:«iv 

1 1 O^^SSiDAir^ h 1 4 tc^T* CO 
HfUmtt. Bl lcc7nU/c^teSS»^K'U^3>^- 
^72 *ffl*Stoi*fc^c* 0 , Z<D®*£t>tt\t 
B3te*l/fe*ttft«4Htir*>& # cent Bl 1 
toACJB3 KSUfcjaiEB«iBft*»»*«i^:»fl 

[ 0 1 1 9 ] B 1 4 Ki^r*tfc*tK*. B 1 1 tC*Utt 

HMafli4n(;«aax4 0**0* 4>&mmm*i 1 

6 4. X 1 4 4 <DPJ«C Ml » 3 * 7 2 
gft^. ^4 i?^-^*5 6^ hJU^3^<-*7 2©*«C 
BBUfcbi^-C*^ S«dttKXc[>rHttt. Bl 2tci 

att««6n«. 

[012 o ] itc, mm iafej»*2aH:. x>;> 

> 1 4 OSbti&ZX v to z ^ > » 7 2 u r 7v 
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Mi 1 0 tcgSl 2 n&^CSWWB&K a *J , M 3 iifc J: 
1^54 6 ttii, x>t>>l4GNft* 

[oi2i] »auc[)Sftwa«iBr&^. a 1 4£*i/fc 
Sfessm*, hi i icmUJdUidtt&Hfecc. sao 

H4 ? *5 6£ h Jl*a>M-*7 2^*fcBfit> 

* 2 ©t\ &Mfciyto/ii5tc li 4 fl£-6iagft £ES 

tmSlC, 2fl©9>$xO?*?60, 6 4£fB9 

cc«fco«e*ft±ai**ci^t?8^. s^k. Bio 

[0123] Sfcfc, *#MS©*S3SiSfiM»*5iJK:te» 
1 2<P£lteSt^>A^I/ F >*B 1 5 K^T. Cfl> 
0 1 3 KSOfcSUfeftttfrfe 2 fiK> 7 > £ 
x^*?:?*-6 0, 6 4<L. cntCrtB*&S3^U- 
*6 8*K'3l£l>fcfe4> < cft& 0 CCCli, 813KS 

I 0 1 2 4 ] B 1 5 tC^TSfeSfefe*. ±EOfc«**» 
*#«c< «4>fEM*H 1 6<&5%?fEMM>J: 

mi s^uci>o>£mzo>\t, 8***4 o# % nr 

3*>4Hr4 2#A#ea 1 0 <tHU< B&fe* 1 'C* 

o . £ 3 * »j 1 4 6 a*H« $ nr c > aoraesM* o 

[0125] Aftn«r£ttH;l*, B 1 3 tt*U,fc*te88l 

tii tt^ i> t s*tb* i . o o o ®***b i*c ttctt 

9. Sft&tfcor 1-SrO. 36, o2*0. 58. <*3& 
0 . & o £ i/fc**^, &giltt,*lt£3:<t £ fcfcflKW 
*i«T<c«p*. »jisn*«\ 131 30£t£3&£l3 

<ol + <*2>/{al-<y3<l+<*2>}u: 
ttO. Jjat&Sitfc£l/fc«^i3. 3 05fC«r*. ^2 
ft&^tttc, &*f&*4 0<£***ft, l/«3iH04 
ftO. ±Sa»»lt4l/fc»^tt2. OOOCCttS. M3 

1 / { 1 - a 1 < 1 - a 3 ) ) , ±&2*fc 
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ttilfe^ 1.22 *4*lt B 1 3tf> 

^ttiSttcc^ *»5 *CD l / { 1 + a 2 ( 1 - a 
3) ) ±&tmtttl,tct&&\t0. 7 7 

5©»«(Cft« # *5*i*. Bl 3®*MMWe*tt& 

i/(i+«2)«:ao 1 jbBttfclt 

£ l,&»3tt0. 6 3 3&*fl*cc&« # Btttc«*tt, 
01 3£Pl(.'/<. - 1/ <<*2 - <?3> icttO. UESf 
ftttit/fe*&«-3- 448CC(r«. 
[0126] ObOJ: 9CC4«>nt|BR(C J: 0 . 

*®K*fR<ca ufem5et8u i ^^mut^ff & c 

4*-C8*. *&, Bl©*ft8WW:*JW*Sr2 7'u- 
t62^Dr *W#8 4^gmr^Cif\ ^^te 

B9. Bl 1, Bl 3, Bl 4ULih 
Utt1tlKnktBOV1b&. $^>tc. m\4t>C*btc% 
tebtoJ:Whb9xi>J<~*tU»Gt>iiX. W4 

[0127] SMC, ^ftncDfRfitUM^ttM 1 
^13^feSt^^^h>«rB17frC*T # CO 
jdlfltttt. B 1 5 KlS t ^SteS^lCC^ 2 3 
2?:. ^19>^X^5?7^^604^(./r^-^70 
tCBtfcJlSKH/fti^t?**. CCCS, 015^*1/ 

[ 0 1 2 8 ] B 1 7 CC*rSBfeB6»*. tr-Z! OtCA 

2lf>^32^, Ml 7>'5x^^9?^60t/rt/ 
tr^-^7 0(CB«t/rc»*tt»«:«To A'J-7'8 6 

[0129] >Xt£ s m 1 7 ^^TS^ftW^^^ 
«t$tffiff(Di¥fhh». S*fl^@16^Ufe*> 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared between an input shaft, an output shaft, and said input shaft and said output 
shaft, and has the Maine epicycloidal gear train equipped with two or more rotation members who 
change the engine speed of said input shaft into the engine speed of said output shaft. As said rotation 
member of this Maine epicycloidal gear train It has the 1st member, the 2nd member, the 3rd member, 
and the 4th member. While said input shaft and connection are possible for said 1st member in the 1st 
** of advance at least and said input shaft and connection are possible for said 2nd member and said 3rd 
member respectively Said 2nd member is fixable to said case side for the highest gear ratio at least. Said 
3rd member could be fixed to said case side at least at the time of go-astem, and said 4th member has 
connected with said output shaft. Said input shaft The multistage gear change epicycloidal gear train 
characterized by the ability to connect with said 2nd member and said 3rd member with a change gear 
ratio smaller than said 1st reduction gear ratio through the reduction gear of the 1st reduction gear ratio, 
respectively that it can connect with said 1st member and said 2nd member, respectively. 
[Claim 2] The 3rd pinion A with which said reduction gear meshed with the 3rd sun gear, the 3rd 
flywheel starter gear, and these 3rd flywheel starter gear The 3rd pinion B which geared with this 3rd 
pinion A and said 3rd sun gear It has the 3rd carrier which supports this 3rd pinion B and said 3rd pinion 
A to revolve. Connection or connection is as possible for said input shaft as said 3rd carrier and said 3rd 
member respectively. It is the multistage gear change epicycloidal gear train according to claim 1 
characterized by immobilization or immobilization in said case side being possible for said 3rd sun gear, 
and being able to connect said 3rd ring wheel with said 1st member and said 2nd member, respectively. 
[Claim 3] It is prepared between an input shaft, an output shaft, and said input shaft and said output 
shaft, and has the Maine epicycloidal gear train equipped with two or more rotation members who 
change the engine speed of said input shaft into the engine speed of said output shaft. As said rotation 
member of this Maine epicycloidal gear train It has the 1st member, the 2nd member, the 3rd member, 
and the 4th member. While said input shaft and connection are possible for said 1st member in the 1st 
** of advance at least and said input shaft and connection are possible for said 2nd member and said 3rd 
member respectively Said 2nd member is fixable to a case side for the highest gear ratio at least. Said 
3rd member is fixable to said case side at least at the time of go-astern. Said 4th member has connected 
with said output shaft, and said input shaft can be connected with said 1st member and said 2nd member 
through the reduction gear of the 1 st reduction gear ratio, respectively. And the multistage gear change 
epicycloidal gear train to which a means for said 2nd member and connection to be possible at least, and 
to fix said 3rd member to said case side with a change gear ratio smaller than said 1st reduction gear 
ratio is characterized by being mechanical fixed means, such as a dog clutch or the lock pole. 
[Claim 4] The 3rd pinion A with which said reduction gear meshed with the 3rd sun gear, the 3rd 
flywheel starter gear, and these 3rd flywheel starter gear The 3rd pinion B which geared with this 3rd 
pinion A and said 3rd sun gear It has the 3rd carrier which supports this 3rd pinion B and said 3rd pinion 
A to revolve. One of said 3rd sun gear and said 3rd carrier and said input shaft are connected. The 
multistage gear change epicycloidal gear train according to claim 3 which enables the immobilization or 
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immobilization of another side of said 3rd sun gear and said 3rd carrier in said case side, and is 
characterized by constituting said 3rd ring wheel respectively possible [ connection ] with said 1st 
member and 2nd member. 

[Claim 5] the 1st fixed means which fixes said 2nd member to said case side — having — this, while 
forming the 2nd fixed means which is fixable to said case side through the 1st one-way clutch in the 1st 
fixed means and juxtaposition Said 3rd sun gear or said 3rd carrier is fixed to said case through the 2nd 
one-way clutch (3rd fixed means). A multistage gear change epicycloidal gear train given in claims 3 
and 4 characterized by forming the 4th fixed means which fixes said 3rd sun gear or said 3rd carrier to 
said case in this 2nd one-way clutch and juxtaposition. 

[Claim 6] The multistage gear change epicycloidal gear train according to claim 5 characterized by 
constituting said 2nd fixed means and said 4th fixed means possible [ conclusion ] together. 
[Claim 7] Said Maine epicycloidal gear train is a multistage gear change epicycloidal gear train 
according to claim 1 to 6 characterized by said crankshaft enabling connection to said 3rd member at 
least while an internal combustion engine's crankshaft can connect with said 1st member and said 2nd 
member of said Maine epicycloidal gear train through a liquid clutch, or a torque converter and said 
reduction gear, respectively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multistage gear change epicycloidal gear train 
which is used for the automatic transmission for cars and which has the change gear ratio of five or more 
steps of advance. 
[0002] 

[Description of the Prior Art] Generally as a multistage gear change epicycloidal gear train which is 
known from the former and which has the change gear ratio of five or more steps of advance, the thing 
given in JP,5-40171,B which this invention person proposed, and the thing given in JP,4-219553,A are 
known. 
[0003] 

[Problem(s) to be Solved by the Invention] If it was in the epicycloidal gear train given in above- 
mentioned JP,5-40171,B, although it had seven steps of advance, or eight steps of change gear ratios, 
there was a problem that the number of friction elements, such as a clutch and a brake, is required for the 
friction element of 7 thru/or eight pieces, and many in order to obtain these change gear ratios, 
consequently a manufacturing cost and weight became excessive. 

[0004] Moreover, since they produce the drag torque (drag resistance) when there is a revolution 
difference, even if friction elements, such as a clutch and a brake, are in the condition do not conclude, 
they worsen a power transmission efficiency while the number of the friction elements in the condition 
at the time of transit do not conclude will also increase and generation of heat of the whole change gear 
will increase especially at the time of high-speed transit, if there are many friction elements, and also 
have the problem spoil the goodness of special multistage gear change by the fuel-consumption engine 
performance. 

[0005] On the other hand, although the change gear ratio of six steps of advance has been obtained using 
few gearings and friction elements if it is in an epicycloidal gear train given in JP,4-219553,A If it is 
going to enlarge the change gear ratio of the 1st ** of advance so that it can apply to the truck where 
weight is big Between the change gear ratio of the 3rd ** and the change gear ratios of the 4th ** and 
between the change gear ratio of the 4th ** and the change gear ratios of the 5 th ** separate too much, 
and there is a problem that the change gear ratio of a gear ratio with high operating frequency tends to 
become setting out unsuitable on the transit conditions of a car. 

[0006] Moreover, like drawing 3 of this official report, when constituted only from an epicyclic gear, 
there was a problem that it was difficult for the impossible etc. to choose a suitable change gear ratio 
according to transit conditions, and for it to receive fuel consumption that a change gear ratio obtains 
that direct connection of 1 does not exist and the number of speeds in which six steps are exceeded. 
[0007] This invention aims at obtaining the multistage gear change epicycloidal gear train which made it • 
possible to be made in view of such a conventional trouble, and to choose and run a fine change gear 
ratio according to transit conditions while using as a change gear with a high power transmission 
efficiency the gear train which has the change gear ratio of five or more steps of advance, the gear train 
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which has the change gear ratio of six or more steps of advance including direct connection, though it is 

few gearings and a friction element. 

[0008] 

[Means for Solving the Problem] If it is in the multistage gear change epicycloidal gear train of this 
invention indicated to claim 1 in order to attain the above-mentioned object It is prepared between an 
input shaft, an output shaft, and an input shaft and an output shaft* and has the Maine epicycloidal gear 
train equipped with two or more rotation members who change the engine speed of an input shaft into 
the engine speed of an output shaft. As a rotation member of this Maine epicycloidal gear train It has the 
1st member, the 2nd member, the 3rd member, and the 4th member. While an input shaft and connection 
are possible for the 1st member in the 1st ** of advance at least and an input shaft and connection are 
possible for the 2nd member and the 3rd member respectively The 2nd member is fixable to a case side 
for the highest gear ratio at least. The 3rd member could be fixed to the case side at least at the time of 
go-astern, and the 4th member has connected with the output shaft. An input shaft It is characterized by 
the ability to connect with the 2nd member and the 3rd member with a change gear ratio smaller than the 
1st reduction gear ratio through the reduction gear of the 1st reduction gear ratio, respectively that it can 
connect with the 1st member and the 2nd member, respectively. 

[0009] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 2 
in order to attain the above-mentioned object The 3rd pinion A with which the reduction gear meshed 
with the 3rd sun gear, the 3rd flywheel starter gear, and these 3rd flywheel starter gear The 3rd pinion B 
which geared with this 3rd pinion A and the 3rd sun gear It has the 3rd carrier which supports this 3rd 
pinion B and the 3rd pinion A to revolve. Connection or connection is as possible for an input shaft as 
the 3rd carrier and the 3rd member respectively, immobilization or immobilization in a case side is 
possible for the 3rd sun gear, and the 3rd ring wheel is characterized by the ability to connect with the 
1 st member and the 2nd member, respectively. 

[0010] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 3 
in order to attain the above-mentioned object It is prepared between an input shaft, an output shaft, and 
an input shaft and an output shaft, and has the Maine epicycloidal gear train equipped with two or more 
rotation members who change the engine speed of an input shaft into the engine speed of an output 
shaft. As a rotation member of this Maine epicycloidal gear train It has the 1st member, the 2nd 
member, the 3rd member, and the 4th member. While an input shaft and connection are possible for the 
1st member in the 1st ** of advance at least and an input shaft and connection are possible for the 2nd 
member and the 3rd member respectively The 2nd member is fixable to a case side for the highest gear 
ratio at least. Could fix the 3rd member to the case side at least at the time of go-astern, and the 4th 
member has connected with the output shaft. An input shaft can be connected with the 1st member and 
the 2nd member through the reduction gear of the 1st reduction gear ratio, respectively. And with a 
change gear ratio smaller than the 1st reduction gear ratio, the 2nd member and connection are possible 
at least, and a means to fix the 3rd member to a case side is characterized by being mechanical fixed 
means, such as a dog clutch or the lock pole. 

[001 1] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 4 
in order to attain the above-mentioned object The 3rd pinion A with which the reduction gear meshed 
with the 3rd sun gear, the 3rd flywheel starter gear, and these 3rd flywheel starter gear The 3rd pinion B 
which geared with this 3rd pinion A and the 3rd sun gear It has the 3rd carrier which supports this 3rd 
pinion B and the 3rd pinion A to revolve. One of the 3rd sun gear and the 3rd carrier and an input shaft 
are connected, the immobilization or immobilization of another side of the 3rd sun gear and the 3rd 
carrier in a case side is enabled, and it is characterized by constituting the 3rd ring wheel respectively 
possible [ connection ] with the 1st member and the 2nd member. 

[0012] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 5 
in order to attain the above-mentioned object the constant means of the 1st ** which fixes the 2nd 
member to a case side ~ having - this, while forming the 2nd fixed means which is fixable to a case 
side through the 1st one-way clutch in the 1st fixed means and juxtaposition It is characterized by 
establishing the 4th fixed means which fixes the 3rd sun gear or the 3rd carrier to a case through the 2nd 
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one-way clutch (3rd fixed means), and fixes the 3rd sun gear or tKe 3rd carrier to a case at this 2nd one- 
way clutch and juxtaposition. 

[0013] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 6 
in order to attain the above-mentioned object, it is characterized by constituting the 2nd fixed means and 
the 4th fixed means possible [ conclusion ] together. 

[0014] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 7 
in order to attain the above-mentioned object, the Maine epicycloidal gear train is characterized by a 
crankshaft enabling connection to the 3rd member at least while an internal combustion engine's 
crankshaft can connect with the 1st member of the Maine epicycloidal gear train, and the 2nd member 
through a liquid clutch, or a torque converter and a reduction gear, respectively. 
[0015] 

[Function] If it is in the multistage gear change epicycloidal gear train of this invention indicated to 
claim 1 It is prepared between an input shaft, an output shaft, and an input shaft and an output shaft, and 
has the Maine epicycloidal gear train equipped with two or more rotation members who change the 
engine speed of an input shaft into the engine speed of an output shaft. As a rotation member of this 
Maine epicycloidal gear train It has the 1st member, the 2nd member, the 3rd member, and the 4th 
member. While an input shaft and connection are possible for the 1st member in the 1st ** of advance at 
least and an input shaft and connection are possible for the 2nd member and the 3rd member 
respectively The 2nd member is fixable to a case side for the highest gear ratio at least. The 3rd member 
could be fixed to the case side at least at the time of go-astern, and the 4th member has connected with 
the output shaft. An input shaft It writes that connection is possible respectively with the 2nd member 
and the 3rd member with a change gear ratio smaller than the 1st reduction gear ratio through the 
reduction gear of the 1st reduction gear ratio that it can connect with the 1st member and the 2nd 
member, respectively. Gear change of seven steps of advance or two steps of eight-step go-astern is 
performed in the connection relation between the 1st thru/or the 3rd member, and an input shaft, and the 
combination of the control which fixes the 2nd member and the 3rd member to a case. 
[0016] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 2 
The 3rd pinion A with which the reduction gear meshed with the 3rd sun gear, the 3rd flywheel starter 
gear, and these 3rd flywheel starter gear The 3rd pinion B which geared with this 3rd pinion A and the 
3rd sun gear It has the 3rd carrier which supports this 3rd pinion B and the 3rd pinion A to revolve. 
Connection or connection is as possible for an input shaft as the 3rd carrier and the 3rd member 
respectively, immobilization or immobilization in a case side is possible for the 3rd sun gear, and the 3rd 
ring wheel writes that connection is possible respectively with the 1st member and the 2nd member. 
Gear change of seven steps of advance or two steps of eight-step go-astern is performed in the 
combination of the control which fixes to a case the 1st thru/or the connection relation between the 3rd 
member and an input shaft, and the 2nd member and the 3rd member of the Maine epicycloidal gear 
train connected with these. 

[0017] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 3 
It is prepared between an input shaft, an output shaft, and an input shaft and an output shaft, and has the 
Maine epicycloidal gear train equipped with two or more rotation members who change the engine 
speed of an input shaft into the engine speed of an output shaft. As a rotation member of this Maine 
epicycloidal gear train It has the 1st member, the 2nd member, the 3rd member, and the 4th member. 
While an input shaft and connection are possible for the 1 st member in the 1st ** of advance at least and 
an input shaft and connection are possible for the 2nd member and the 3rd member respectively The 2nd 
member is fixable to a case side for the highest gear ratio at least. Could fix the 3rd member to the case 
side at least at the time of go-astern, and the 4th member has connected with the output shaft. An input 
shaft can be connected with the 1st member and the 2nd member through the reduction gear of the 1st 
reduction gear ratio, respectively. And with a change gear ratio smaller than the 1st reduction gear ratio, 
the 2nd member and connection are possible at least, and a means to fix to a case side writes the 3rd 
member as mechanical fixed means, such as a dog clutch or the lock pole. At the time of go-astern, a 
dog clutch or the lock pole fixes the 3rd member to a case, and inversion actuation is performed. 
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[0018] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 4 
The 3rd pinion A with which the reduction gear meshed with the 3rd sun gear, the 3rd flywheel starter 
gear, and these 3rd flywheel starter gear The 3rd pinion B which geared with this 3rd pinion A and the 
3rd sun gear It has the 3rd carrier which supports this 3rd pinion B and the 3rd pinion A to revolve. 
Connect one of the 3rd sun gear and the 3rd carrier, and an input shaft, and immobilization or 
immobilization of another side of the 3rd sun gear and the 3rd carrier is enabled at a case side. Since the 
3rd ring wheel was constituted respectively possible [ connection ] with the 1st member and the 2nd 
member, slowdown actuation of the 3rd ring wheel which connected with the 1st member and the 2nd 
member in any case is carried out, and multistage gear change is performed. 

[0019] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 5 
While having the 1 st fixed means which fixes the 2nd member to a case side and forming the 2nd fixed 
means which is fixable to a case side through the 1st one-way clutch in the fixed means of this **, and 
juxtaposition The 3rd sun gear or the 3rd carrier is fixed to a case through the 2nd one-way clutch (3rd 
fixed means), since the 4th fixed means which fixes the 3rd sun gear or the 3rd carrier to a case was 
formed in this 2nd one-way clutch and juxtaposition - the 1st fixed means - or The 2nd fixed means 
fixes the 2nd member through the 1st one-way clutch, the 2nd one-way clutch or the 4th fixed means 
fixes the 3rd sun gear or the 3rd carrier, and multistage gear change is performed. 
[0020] If it was in the multistage gear change epicycloidal gear train of this invention indicated to claim 
6, since the 2nd fixed means and the 4th fixed means were constituted possible [ conclusion ] together, 
by concluding both simultaneously, the 2nd sun gear is fixed through the 1st one-way clutch, the 3rd sun 
gear or the 3rd carrier is fixed, and multistage gear change is performed. 

[0021] If it is in the multistage gear change epicycloidal gear train of this invention indicated to claim 7 
While an internal combustion engines crankshaft can connect the Maine epicycloidal gear train with the 
1st member of the Maine epicycloidal gear train, and the 2nd member through a liquid clutch, or a 
torque converter and a reduction gear, respectively A crankshaft writes that connection to the 3rd 
member is possible at least. The connection relation of these 1st and 2nd members and input shafts, Gear 
change of seven steps of advance or two steps of eight-step go-astern is performed in the combination of 
the control which fixes connection, and 2nd member and 3rd member of a crankshaft and the 3rd 
member to a case. 
[0022] 

[Embodiment of the Invention] Hereafter, the embodiment of the multistage gear change epicycloidal 
gear train of this invention is explained based on drawing. Drawing 1 is skeleton drawing showing the 
multistage gear change epicycloidal gear train of this invention. An input shaft 10 and an output shaft 12 
are the same axial centers, and drawing has drawn **** [ axial center ] one half. The Maine epicycloidal 
gear train 16 is arranged on the same axial center as an input shaft 10. 

[0023] The Maine epicycloidal gear train 16 is an epicycloidal gear train which is generally called a 
RABINIYO mold and which combined the single pinion epicyclic gear and the double pinion epicyclic 
gear. The 1st sun gear 22, The 2nd sun gear 32, the 1st flywheel starter gear 24, and the 1st carrier 26, It 
consists of a long pinion 38 which is supported to revolve by this 1st carrier 26 and gears with the 1st 
flywheel starter gear 22 and the 2nd sun gear 32, and a short pinion 28 which is similarly supported to 
revolve by the 1st carrier 26 and gears with the long pinion 38 and the 1st sun gear 22. 
[0024] The reduction gear 40 is formed on the same shaft as an input shaft 10. A reduction gear 40 is a 
double pinion epicyclic gear of a single row, and consists of 4th pinion 48b which is supported to 
revolve by the 3rd carrier 46 as well as the 3rd sun gear 42, the 3rd flywheel starter gear 44, and 3rd 
pinion 48a that is supported to revolve by the 3rd carrier 46 and this 3rd carrier 46, and gears with the 
3rd flywheel starter gear 44, and gears with 3rd pinion 48b and the 3rd sun gear 42. 
[0025] The 3rd ring wheel 44 can be connected with the 2nd sun gear 32 through the 1st sun gear 22 and 
the 2nd clutch 52 through the 1st clutch 50, respectively. An input shaft 10 can be connected with the 1st 
carrier 26 through the 2nd sun gear 32 and the 4th clutch 56 through the 3rd clutch 54, respectively 
while it is always connected with the 3rd carrier 46. 

[0026] The 2nd sun gear 32 is fixable to a case 70 (quiescence section) through the 1st brake 58, and the 
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1st carrier 26 can also fix the hand of cut of another side to a case 70 by the 2nd brake 62 while only one 
hand of cut is always fixed to a case 70 through an one-way clutch (OC) 60. Furthermore, the 3rd sun 
gear 42 is always fixed to a case 70, and the 1st flywheel starter gear 24 are connected with the firm 
output shaft 12. 

[0027] Therefore, since the 3rd carrier 46 is always connected with an input shaft 10 and the 3rd sun 
gear 42 is always being fixed to the case 70, The 3rd flywheel starter gear 46 will become l/(l-alpha3), 
if slowdown actuation is always carried out from an input shaft 10 and the ratio [ as opposed to the 1st 
reduction gear ratio, a call, and the number of teeth of the 3rd flywheel starter gear 46 for the reduction 
gear ratio (rotational frequency of the rotational frequency / the 3rd flywheel starter gear 46 of an input 
shaft 10) ] of the number of teeth of the 3rd sun gear 42 is set to alpha 3. Thus, the 1st sun gear 22 which 
is driven with the 1st reduction gear ratio and in which the 3rd ring wheel 46 and connection are 
possible constitutes the 1st member. 

[0028] Moreover, in the highest stage (the 8th ** of advance), the 2nd sun gear 32 which is fixable to a 
case 70 constitutes the 2nd member so that connection may be selectively [ as the 3rd flywheel starter 
gear 46 and an input shaft 10 ] possible and it may mention later. Under the present circumstances, when 
the 2nd member (the 2nd sun gear 32) connects with an input shaft 10, since it is directly linked with an 
input shaft 10, it will be connected with a change gear ratio smaller than the 1st above-mentioned 
reduction gear ratio. 

[0029] The 1st carrier 26 at least which is fixable to a case 70 constitutes the 3rd member at the time of 
go-astern so that similarly an input shaft 10 and connection may be possible and it may mention later 
with a change gear ratio (direct connection) smaller than said 1st reduction gear ratio. Moreover, the 1st 
ring wheel 24 always connected with the output shaft 12 constitutes the 4th member. 
[0030] Next, it explains, referring to the nomograph having shown the actuation of a multistage gear 
change epicycloidal gear train shown in drawing 1 in the actuation table shown in drawing 2 , and 
drawing 18 . In addition, in the actuation table of drawing 2 , conclusion elements, such as a clutch, and 
a brake, an one-way clutch, are assigned to the lateral column, and each gear ratio of the 1st ** (1st) of 
advance thru/or the 8th ** (8th) and the 1st ** (R-l) of go-astem, and the 2nd ** (R-2) is assigned to the 
column of a lengthwise direction. Although L-l is the 1st ** of advance, the mode which can also be 
driven from an output-shaft 12 side like [ at the time of engine brake ] is expressed. O mark expresses 
conclusion of each conclusion element among a table, and a blank expresses release of each conclusion 
element. 

[0031] The nomograph shown in drawing 18 expresses the engine speed of each rotation member when 
a lengthwise direction sets the engine speed of an input shaft 10 to 1, and a longitudinal direction assigns 
each rotation member to spacing according to the gear ratio of each above-mentioned epicyclic gear, and 
has drawn the vertical line. An intersection with the slash and horizontal line in each revolution 
member's vertical line expresses each revolution member's rotational frequency. Moreover, it expresses 
that the horizontal line of a broken line is the same rotational frequency. In order to make it intelligible, 
the intersection in the vertical line of the 4th member's 1st ring wheel 24 connected with the output shaft 
12 was expressed as x mark, and other key members 1 connection and the fixed point were expressed 
withO. 

[0032] Moreover, although alpha 3 used for count of a change gear ratio by the following explanation 
mentioned above, alpha 1 is the ratio of the number of teeth of the 1 st sun gear 22 to the number of teeth 
of the 1st flywheel starter gear 24, and alpha 2 is the ratio of the number of teeth of the 2nd sun gear 32 
to the number of teeth of the 1st flywheel starter gear 24. In the following explanation, a gear ratio alpha 
1 is illustrated about the change gear ratio at the time of setting 0.45 and alpha 2 to 0.5, and setting alpha 
3 to 0.5. The nomograph shown in drawing 18 is also drawn based on this gear ratio. Furthermore, in the 
following explanation, a clutch and a brake are called friction element, and these, an one-way clutch, 
etc. are named generically and it is called a conclusion element. 

[0033] Introduction and the 1st ** of advance obtain a change gear ratio by connecting the 3rd ring 
wheel 44 and the 1st sun gear 22 which is the 1st member by conclusion of the 1st clutch 50. At this 
time, the 3rd member's 1st carrier 26 is automatically fixed to a case 70 by conclusion of an one-way 
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clutch 60, when driving from an input-shaft 10 side. Since the 3rd flywheel starter gear 44 are always 
driven with the reduction gear ratio of l/(l-alpha3) with the reduction gear 40 as mentioned above, if an 
operation of the Maine epicycloidal gear train 16 is also included, the change gear ratio (rotational 
frequency of the rotational frequency / output shaft 12 of an input shaft 10) of the 1st ** of advance will 
be set to 1 /alpha 1 (l-alpha3). 

[0034] That the 1st carrier 26 is fixed to a case 70 with an one-way clutch 60 can obtain the above- 
mentioned change gear ratio, also in case it drives from an output-shaft 12 side, when driving from an 
input-shaft 10 side (i.e., when accelerating an automobile, and the above-mentioned change gear ratio 
was obtained and it fixes to a case 70 by the 2nd brake 62). 

[0035] When the nomograph of drawing 18 explains this, a reduction gear 40 Since the 3rd sun gear 42 
is being fixed to the case 70, using this rotational frequency as 1 since the 3rd carrier 54 is connected 
with the input shaft 10 The intersection of an epilogue, this, and the vertical line of the 3rd carrier 44 
becomes the rotational frequency of the 3rd carrier 44 with a slash about both, using this rotational 
frequency as 0, and the 1st member's 1st sun gear 22 is driven at the same rotational frequency. 
[0036] On the other hand, since the 3rd member's 1st carrier 26 was fixed to a case 70 and a rotational 
frequency was set to 0, the slash expressed with 1st connected this and the rotational frequency of the 
1st sun gear 22. The intersection of this slash and the vertical line of the 1st flywheel starter gear 24 
which are the 4th member is the rotational frequency of the output shaft 12 expressed with x mark. 
When it considers as the above-mentioned gear ratio, the change gear ratio of the 1st ** of advance is set 
to 4.444. 

[0037] Next, in addition to conclusion of the 1st clutch 50 in the 1st ** of advance, gear change to the 
2nd ** of advance is performed by concluding the 1st brake 58. Namely, if it is by the 1st ** of advance 
while accelerating an automobile, the 1st carrier 26 is being fixed to the case 70 with the one-way clutch 
60 as mentioned above, but if the 2nd members 2nd sun gear 22 is fixed to a case 70 by the 1st brake 
58, as for an one-way clutch 60, immobilization of the 1st carrier 26 will be canceled automatically. 
Therefore, the 1st member's 1st sun gear 22 drives with the 1st reduction gear ratio, and the 2nd 
member's 2nd sun gear 32 is fixed to a case 70. This changes, as the nomograph of drawing 18 is shown 
in the slash of 2nd(s), and the change gear ratio becomes (alpha l+alpha2)/{ alpha 1 (l+alpha2)} (1- 
alpha3). When it considers as the above-mentioned gear ratio, the change gear ratio of the 2nd ** of 
advance is set to 2.815. 

[0038] Next, the gear change to the 3rd ** of advance is in addition to conclusion of the 1st clutch 50 
which continues from the 1st ** of advance, releasing the 1st brake 58 and concluding the 2nd clutch 
52, and is performed by connecting the 2nd member's 2nd sun gear 32 with the 3rd flywheel starter gear 
44. Thereby, as the horizontal line of 3rd(s) in the nomograph of drawing 18 shows, the Maine 
epicycloidal gear train 16 is united, and the whole change gear ratio becomes the same as l/(l-alpha3) of 
the reduction gear ratio of a reduction gear 40. When it considers as the above-mentioned gear ratio, the 
change gear ratio of the 3rd ** of advance is set to 2.000. 

[0039] Next, the gear change to the 4th ** of advance is in addition to conclusion of the 1st clutch 50 
which continues from the 1st ** of advance, releasing the 2nd clutch 52 and concluding the 3rd clutch 
54, and is performed by connecting the 2nd member's 2nd sun gear 32 with an input shaft 10. Thereby, 
the slash of 4th(s) in the nomograph of drawing 18 comes to show, and a change gear ratio becomes 
(alphal+alpha2)/{alpha2(l-alphal, alpha 3)+alphal (l-alpha3)}. When it considers as the above- 
mentioned gear ratio, the change gear ratio of the 4th ** of advance is set to 1.551. 
[0040] Next, the gear change to the 5th ** of advance is in addition to conclusion of the 1st clutch 50 
which continues from the 1st ** of advance, releasing the 3rd clutch 54 and concluding the 4th clutch 
56, and is performed by connecting the 3rd member's 1st carrier 26 with an input shaft 10. Thereby, the 
slash of 5th(s) in the nomograph of drawin g 18 comes to show, and a change gear ratio becomes 1/(1- 
alphal, alpha 3). When it considers as the above-mentioned gear ratio, the change gear ratio of the 5th 
** of advance is set to 1.290. 

[0041] Next, the gear change to the 6th ** of advance is in addition to conclusion of the 4th clutch 56 of 
the 5th ** of advance, releasing the 1st clutch 50 and concluding the 3rd clutch 54 again, and is 
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performed by connecting the 2nd member's 2nd sun gear 32 with an input shaft 10. As the horizontal 
line of 6th(s) in the nomograph of drawing 1 8 shows, while the Maine epicycloidal gear train 16 is 
united by this, it will connect with an input shaft 10, and a change gear ratio is not concerned with the 
above-mentioned gear ratio, but becomes direct connection of 1.000. 

[0042] next, the gear change to the 7th ** of advance -- advance 5th - prompt - ** - conclusion of the 
4th clutch 56 - in addition, it is releasing the 3rd clutch 54 and concluding the 2nd clutch 52 again, and 
is carried out by connecting the 2nd member's 2nd sun gear 32 with the 3rd flywheel starter gear 44. 
Thereby, the slash of 7th(s) in the nomograph of drawing 18 comes to show, and a change gear ratio 
becomes l/(l+alpha2, alpha 3). When it considers as the above-mentioned gear ratio, the change gear 
ratio of the 7th ** of advance turns into a speed increasing ratio of 0.800. 

[0043] next, the gear change to the 8th ** of advance » advance 5th -- prompt - ** - conclusion of the 
4th clutch 56 - in addition, it is releasing the 2nd clutch 52 and concluding the 1st brake 58 again, and is 
carried out by fixing the 2nd member's 2nd sun gear 32 to a case 70. Thereby, the slash of 8th(s) in the 
nomograph of drawing 18 comes to show, and a change gear ratio becomes l/(l+alpha2). When it 
considers as the above-mentioned gear ratio, the change gear ratio of the 8th ** of advance turns into a 
speed increasing ratio of 0.667. 

[0044] Then, the case of go-astern is explained. The 1st junior ** is performed by immobilization in the 
case 70 of the 1st carrier 26 of the 3rd member by connection to the 3rd ring wheel 44 by conclusion of 
the 2nd clutch 52, and the 2nd member's 2nd sun gear 22, and conclusion of the 2nd brake 62, as shown 
in the train of R-l in the actuation table of drawing 2 . The 2nd member's 2nd sun gear 22 drives with 
the 1st reduction gear ratio, by this, since the 1st carrier 26 is fixed to a case 70, inversion actuation is 
carried out, and as shown in the slash of R-l in the nomograph of drawing 18 , a change gear ratio is set 
to -1 / alpha 2 (l-alpha3). When it considers as the above-mentioned gear ratio, the change gear ratio of 
the 1st ** of go-astern is set to -4.000. 

[0045] Next, the gear change to the 2nd ** of go-astern is in addition to conclusion of the 2nd brake 62 
in the 1st ** of go-astern, releasing the 2nd clutch 52 and concluding the 3rd clutch 54, and is performed 
by connecting the 2nd member's 2nd sun gear 32 with an input shaft 10. Thereby, the 2nd member's 2nd 
sun gear 22 is directly linked with an input 10, and as shown in the slash of R-2 in the nomograph of 
drawing 18 , a change gear ratio is set to -1 / alpha 2. When it considers as the above-mentioned gear 
ratio, the change gear ratio of the 2nd ** of go-astern is set to -2.000. 

[0046] In order to obtain the change gear ratio in each gear ratio so that it may understand by the above 
explanation, two pieces can perform gear change for the gear ratio which conclusion elements, such as a 
clutch, and a brake, an one-way clutch, are always concluded, and adjoined each other only by changing 
element of one of the two of said two pieces. 

[0047] moreover, although detailed explanation is omitted, the actuation table of drawing 2 also shows - 

- as - the [ advance ] - one-step jump gear change of the 1 prompt 3rd ** etc. — also setting - the same 

— said two conclusion elements — it can carry out only by changing inner element of one of the two. 
Thus, it becomes advantageous [ in respect of the ease of carrying out of control ] as an epicycloidal 
gear train of an automatic transmission that it can change gears by the change of only one conclusion 
element, the above-mentioned explanation - the [ advance ] - although it went focusing on the so- 
called up shifting like gear change to the 1 prompt 2nd ** - the [ advance ] - also in down shifting like 
gear change to the 3 prompt 2nd **, it is the same. 

[0048] Moreover, the change gear ratio of eight steps of advance and two steps of go-astern is obtained 
by at least six pieces, and friction elements, such as a clutch and a brake, can consist of comparatively 
few friction elements of a number of speeds. There will also be little drag resistance which this means 
that there are few friction elements of not operating [ which about / becoming reduction of a 
manufacturing cost, weight, and a necessary tooth space / and an automobile is running ], and these 
produce. Therefore, it leads to there being little generation of heat by the loss of drag resistance etc., and 
a power transmission efficiency being high. 

[0049] The automobile which makes an internal combustion engine the source of power had 
theoretically the inclination for the direction whose change gear ratio is multistage to result in the 
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number of friction elements increasing, and a power transmission efficiency falling if it is generally 
made multistage, and spoiling the goodness of multistage-izing in respect of fuel consumption although 
the acceleration engine performance and fuel consumption become good. According to this invention, 
fuel consumption can be improved with the acceleration engine performance by controlling to choose a 
suitable gear ratio according to the transit conditions which the change gear ratio of eight steps of 
advance is obtained, and change variously by at least six friction elements as mentioned above. 
[0050] Although the change gear ratio by the above-mentioned gear ratio is an example suitable for 
commercial vehicles, such as a truck, it cannot be overemphasized that the gear ratio of alphal, alpha2, 
and alpha3 can be made into eight steps of change gear ratios suitable for a passenger car by setting up 
appropriately. Moreover, since direct connection of 1 exists [ a change gear ratio ] like the 6th ** of 
advance together with there being few friction elements, that efficient actuation for which it does not 
depend on a gearing for a gear ratio with high operating frequency can be performed also contributes to 
improvement in fuel consumption. 

[0051] Furthermore, according to the embodiment of this invention shown in drawing 1 , since the 
Maine epicycloidal gear train 16, a reduction gear 40, and each conclusion element are on the same axial 
center as an input shaft 10 and an output shaft 12, they can constitute the whole in a compact. This is 
because the RABINIYO mold epicycloidal gear train was used for the Maine epicycloidal gear train 16, 
it used the single row double pinion epicyclic gear for the reduction gear 40, respectively and these were 
combined. Although the input shaft 10 and the output shaft 12 were drawn by a diagram so that the same 
right-hand side might be turned to, it cannot be overemphasized that an input shaft 10 can be turned and 
taken out to left-hand side. 

[0052] As mentioned above, among the 1st thru/or the 3rd member of the Maine epicycloidal gear train 
16, the 1st member (the 1st sun gear 22) and the 2nd member (the 2nd sun gear 32), and connection are 
possible for an input shaft 10 through the reduction gear of the 1st reduction gear ratio, and the 2nd 
member (the 2nd sun gear 32) and the 3rd member (the 1st carrier 26), and connection are possible for 
an input shaft 10 again with a change gear ratio (the above-mentioned example change gear ratio 1) 
smaller than the 1st reduction gear ratio. 

[0053] That is, that an input shaft 10 and connection with two kinds of change gear ratios are possible is 
the description it is featureless to the former, and, thereby, the 2nd member (the 2nd sun gear 32) can get 
the change gear ratio of two steps of 8 steps of advance go-astern by few friction elements. Even if the 
connection relation of this each 1st thru/or 3rd member and input shaft 10 is in other embodiments to 
drawing 9 shown below, it is the description which is fundamentally common. 

[0054] Next, the skeleton of the 2nd embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawin g 3 . Drawing shown below assigns the same number fundamentally to 
the component part of the same function as the embodiment of drawing 1 , and is drawn on it. Here, it 
explains focusing on a different part from the embodiment shown in drawing 1 , and explanation of the 
same part is omitted substantially. While the embodiment of drawing 3 uses an engine 14 as a prime 
mover and driving an input shaft 1 0 through a torque converter 72, the points whose connection of the 
3rd member's 1st carrier 26 and the crankshaft 74 of an engine 14 the 4th clutch 56 is enabling differ. A 
torque converter 72 has the one-way clutch 82 for fixing a pump 76, a turbine 78, a stator 80, and a 
stator 80 to a case 70. 

[0055] Actuation of each conclusion element is the same as the actuation table shown in drawing 2 . 
Therefore, although it is the actuation same about the 1st ** of advance thru/or the 4th **, and the go- 
astern to which conclusion of the 4th clutch 56 is not related as the embodiment shown in drawing 1 , 
the power of an engine 14 is transmitted through a torque converter 72, and becomes a fluid drive. 
[0056] However, in the 5th ** of advance, since the 1st member's 1st sun gear 22 drives through a 
torque converter 72 and a reduction gear 40, and the 1st clutch 50 from a crankshaft 74 and a crankshaft 
74 drives the 3rd member's 1st carrier 26 directly through the 4th clutch 56, between a crankshaft 74 and 
an output shaft 12, it becomes mixture of a fluid drive and mechanical actuation, and the so-called 
power split type of actuation. Consequently, it becomes possible to absorb transfer of the oscillation 
generated in actuation only by mechanical connection etc. with a torque converter, reducing slipping in 
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the torque convert 72 and raising fuel consumption. 

[0057] Similarly, in the 6th ** of advance, since the 2nd member's 2nd sun gear 32 is connected through 
a torque converter 72 and the 3rd clutch 54 from a crankshaft 74, it becomes mixture of a fluid drive and 
mechanical actuation. Furthermore, also in the 7th ** of advance, since the 2nd members 2nd sun gear 
32 is connected through a torque converter 72 and a reduction gear 40, and the 2nd clutch 52 from a 
crankshaft 74, it becomes mixture of a fluid drive and mechanical actuation. In the 8th ** of advance, all 
power drives mechanically through the 4th clutch 56 from a crankshaft 74. 

[0058] Usually, if the example which prepares the direct connection clutch called a lock-up clutch so 
that it may not be made a fluid drive other than the time of low-speed transit in the interior of a torque 
converter, and connects a turbine with a crankshaft mechanically is common if it is in the automatic 
transmission which uses a torque converter, and it is in the embodiment of drawing 3 , it can be said that 
the lock-up clutch is making the 4th clutch 56 serve a double purpose. 

[0059] For this reason, while one friction element which is around the gear train becomes less than a 
total of five pieces and the embodiment of drawing 1 and aiming at reduction of a manufacturing cost, 
weight, and a necessary tooth space, much more reduction of drag resistance is attained and can improve 
fuel consumption. Moreover, although drawing 3 expressed the embodiment using a torque converter 
72, it is also possible to use a liquid clutch (Froude coupling) instead of a torque converter 72. 
[0060] Furthermore, like the embodiment shown in drawing 1 , since the Maine epicycloidal gear train 
16, a reduction gear 40, and each conclusion element are on the same axial center as an input shaft 10 
and an output shaft 12, they can constitute the whole in a compact. 

[0061] Although the above configuration differs from drawing 1 in part, if an input shaft 10 and a 
crankshaft 74 are considered to be the same ranks, the connection relation between the 1st member 
thru/or the 3rd member, an input shaft 10, and a crankshaft 74 is fundamentally the same as the 
embodiment of drawing 1 . Also in the embodiment shown in drawing 3 , the epicycloidal gear train 
which has the gear ratio of two steps of 8 steps of advance go-astern by few gearings and friction 
elements is obtained, and the same effectiveness as the embodiment shown in drawing 1 can be 
demonstrated. 

[0062] Next, the skeleton of the 3rd embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawing 4 . Here, it explains focusing on a different part from the embodiment 
shown in drawing 1 , and explanation of the same part is omitted substantially. Like the embodiment 
shown in drawing 3 , while a torque converter 72 is arranged between the crankshaft 74 of an engine 14, 
and an input shaft 10, the embodiment of drawing 4 The reduction gear 40 for an input shaft 10 and an 
output shaft 12 being arranged at parallel, and obtaining the 1st reduction gear ratio is the gearing pair of 
the 1st driver 90 and the 1st driven wheel 92. The gearing for obtaining a change gear ratio smaller than 
this is the gearing pair of the 2nd driver 94 and the 2nd driven wheel 96, and it differs from the 
embodiment of drawing 1 that the 2nd driver 94 is further connected with the crankshaft 74. In addition, 
the illustrated skeleton has drawn one half under surface than the axial center of an input shaft 10, and 
**** [ axial center / of an output shaft 12 ] one half. 

[0063] Moreover, the configurations of the Maine epicycloidal gear train 16 differ. That is, it consists of 
2nd epicyclic gear groups 30 which consist of the 1st carrier 36 which supported to revolve the 2nd 
pinion 38 which gears with the 1st epicyclic gear group 20 which consists of the 1st carrier 26 which 
supported to revolve the 1st pinion 28 which gears with the 1st sun gear 22, the 1st flywheel starter gear 
24, and these, the 2nd sun gear 32 and the 2nd flywheel starter gear 34, and these. The 1st member is the 
1st ring wheel 24, and an input shaft 10 and connection are possible for him through the 1st clutch 50 
and a reduction gear 40. 

[0064] Here, between a reduction gear 40 and an input shaft 10, except the time of the so-called engine 
brake, the 2nd one-way clutch 64 which transmits torque, and the 5th clutch 66 are formed in the 
direction always driven from an input shaft 10 in parallel, and power is transmitted through the 2nd one- 
way clutch 64, and in case it is engine brake, power is transmitted with the 5th clutch 66. 
[0065] The 1st sun gear 22 and the 2nd sun gear 32 are connected, and the 2nd member is constituted, 
and through the 2nd clutch 52 and a reduction gear 40, he is fixable to a case 70 with the 1st brake 58 
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while an input shaft 10 and connection are possible and a crankshaft 74 and connection are possible 
through the 3rd clutch 54, and the 2nd driver 94 and the 2nd driven wheel 96. 

[0066] Through the 4th clutch 56, and the 2nd driver 94 and the 2nd driven wheel 96, it is fixable to a 
case 70 with an one-way clutch 60 and the 2nd brake 62 while a crankshaft 74 and connection are 
possible for the 2nd carrier 36 which constitutes the 3rd member. The 1st carrier 26 and the 2nd 
flywheel starter gear 34 connect, are constituted, and have connected the 4th member with the output 



[0067] Although the above configuration differs from drawin g 1 , if an input shaft 10 and a crankshaft 
74 are considered to be the same ranks, the connection relation between the 1st member thru/or the 3rd 
member, an input shaft 10, and a crankshaft 74 is fundamentally the same as the embodiment of drawing 
1 . It is the same as that of the embodiment which also showed actuation of a conclusion element 
fundamentally to drawing 1 and drawing 2 . However, since the 5th clutch 66 does not conclude but 
power is transmitted only with the 2nd one-way clutch 64 if it is as mentioned above at the time of 
actuation of advance, it is good during advance transit, with the 1st clutch 50 concluded. 
[0068] the [ for this reason, / advance ] - in gear change to the 1 prompt 6th **, since the gear change 
shock of the slowdown direction is not produced in an automobile, it becomes easy to do gear change 
control according to an operation of the 2nd one-way clutch 64. Moreover, the 1st junior ** concludes 
the 5th clutch 66 regardless of a driving direction. Furthermore, although it is the same as that of the 
embodiment and basic target which showed drawing 3 that a fluid drive and mechanical actuation are 
intermingled of transfer of power, it differs a little that the 6th ** of advance and the 2nd ** of go-astern 
become mechanical actuation. 

[0069] Since it inputs into the 1st flywheel starter gear 24 with a large diameter and the deddendum 
stress of the 1st flywheel starter gear 24 can be small managed with the embodiment shown in drawing 4 
in the 1 st ** of advance on which a big input torque acts especially, there is an advantage that a face 
width (shaft-orientations die length) can be designed small. 

[0070] As mentioned above, although the embodiment and configuration of drawing 1 differ from each 
other, reduction of drag resistance is attained and can improve fuel consumption while the embodiment 
of this invention shown in drawing 4 can also obtain the change gear ratio of two steps of 8 steps of 
advance go-astern by few gearings and friction elements and they aim at reduction of a manufacturing 
cost, weight, and a necessary tooth space. 

[0071] Next, the skeleton of the 4th embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawin g 5 . Here, it explains focusing on a different part from the embodiment 
shown in drawin g 1 , and explanation of the same part is omitted substantially. The Maine epicycloidal 
gear train 16 is the same RABINIYO mold epicycloidal gear train as the embodiment of drawing 1 , the 
embodiment shown in drawing 5 is arranged at parallel like the embodiment which the input shaft 10, 
and the Maine epicycloidal gear train 16 and an output shaft showed to drawing 4 , and between an input 
shaft 10 and the Maine epicycloidal gear trains 16 is connected with two pairs of gearings. Therefore, 
since the 2nd member's 2nd sun gear 22, and the 3rd member's 1st carrier 26 and input shaft 10 are 
connected through the gearing pair of the 2nd driver 94 for obtaining a change gear ratio smaller than 
the 1st reduction gear ratio, and the 2nd driven wheel 96, they do not become direct connection. 
[0072] Actuation of each conclusion element is the same with having been shown in drawing 2 , and it is 
the same as that of the embodiment of drawing 1 that the change gear ratio of two steps of 8 steps of 
advance go-astern can be obtained of it. Also in the embodiment of this invention shown in drawing 5 , 
while it is possible to obtain the change gear ratio of two steps of 8 steps of advance go-astern by few 
gearings and friction elements and aiming at reduction of a manufacturing cost, weight, and a necessary 
tooth space, reduction of drag resistance is attained and can improve fuel consumption. 
[0073] Next, the skeleton of the 5th embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawing 6 . Here, it explains focusing on a different part from the embodiment 
shown in drawing 1 , and explanation of the same part is omitted substantially. As for the embodiment 
shown in drawing 6 , like that the Maine epicycloidal gear trains 16 differ and the embodiment of 
drawing 5 , an input shaft 10, and the Maine epicycloidal gear train 16 and an output shaft are arranged 
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at parallel, and that between an input shaft 10 and the Maine epicycloidal gear trains 16 is connected 
with two pairs of gearings differ. That is, the Maine epicycloidal gear train 16 consists of 2nd epicyclic 
gear groups 30 which qonsist of the 1st carrier 36 which supported to revolve the 2nd pinion 38 which 
gears with the 1st epicyclic gear group 20 which consists of the 1st carrier 26 which supported to 
revolve the 1st pinion 28 which gears with the 1st sun gear 22, the 1st flywheel starter gear 24, and 
these, the 2nd sun gear 32 and the 2nd flywheel starter gear 34, and these. 

[0074] The 1st member is the 1st sun gear 22, and an input shaft 10 and connection are possible for him 
through the 1st clutch 50 and a reduction gear 40. The 2nd member is the 2nd sun gear 32, and through 
the 2nd clutch 52 and a reduction gear 40, he is fixable to a case 70 with the 1st brake 58 while an input 
shaft 10 and connection are possible and an input shaft 10 and connection are possible through the 3rd 
clutch 54, and the 2nd driver 94 and the 2nd driven wheel 96. 

[0075] The 2nd carrier 36 which constitutes the 3rd member is connected with the 1st ring wheel 24, and 
through the 4th clutch 56, and the 2nd driver 94 and the 2nd driven wheel 96, it is fixable to a case 70 
with an one-way clutch 60 and the 2nd brake 62 while an input shaft 10 and connection are possible. 
The 1st carrier 26 and the 2nd flywheel starter gear 34 connect, are constituted, and have connected the 
4th member with the output shaft 12. 

[0076] Although the above configuration differs from drawing 1 , the connection relation between the 
1st member thru/or the 3rd member, and an input shaft 10 is the same as that of the embodiment and 
basic target of drawing 1 except for not being linked directly by connection to the 2nd member's 2nd sun 
gear 32 and the 3rd member's 2nd carrier 36, and an input shaft 10. Actuation of each conclusion 
element is the same with having been shown in drawing 2 , and it is the same as that of the embodiment 
of drawin g 1 that the change gear ratio of two steps of 8 steps of advance go-astem can be obtained of it. 

[0077] Also in the embodiment of this invention shown in drawing 6 , while it is possible to obtain the 
change gear ratio of two steps of 8 steps of advance go-astern by few gearings and friction elements and 
aiming at reduction of a manufacturing cost, weight, and a necessary tooth space, reduction of drag 
resistance is attained and can improve fuel consumption. 

[0078] Next, the skeleton of the 6th embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawing 7 . Here, it explains focusing on a different part from the embodiment 
shown in drawing 1 , and explanation of the same part is omitted substantially. As for the embodiment 
shown in drawing 7 , like that the Maine epicycloidal gear trains 16 differ and the embodiment of 
drawin g 5 , an input shaft 10, and the Maine epicycloidal gear train 16 and an output shaft are arranged 
at parallel, and that between an input shaft 10 and the Maine epicycloidal gear trains 16 is connected 
with two pairs of gearings differ. 

[0079] That is, the Maine epicycloidal gear train 16 consists of 2nd epicyclic gear groups 30 which 
consist of the 1st carrier 36 which supported to revolve the 2nd pinion 38 which gears with the 1st 
epicyclic gear group 20 which consists of the 1st carrier 26 which supported to revolve the 1st pinion 28 
which gears with the 1st sun gear 22, the 1st flywheel starter gear 24, and these, the 2nd sun gear 32 and 
the 2nd flywheel starter gear 34, and these. 

[0080] The 1st sun gear 22 and the 2nd ring wheel connect, and are constituted, and an input shaft 10 
and connection are possible for the 1st member through the 1st clutch 50 and a reduction gear 40. The 
2nd member is the 2nd sun gear 32, and through the 2nd clutch 52 and a reduction gear 40, he is fixable 
to a case 70 with the 1st brake 58 while an input shaft 10 and connection are possible and an input shaft 
10 and connection are possible through the 3rd clutch 54, and the 2nd driver 94 and the 2nd driven 
wheel 96. 

[0081] Through the 4th clutch 56, and the 2nd driver 94 and the 2nd driven wheel 96, it is fixable to a 
case 70 with an one-way clutch 60 and the 2nd brake 62 while an input shaft 10 and connection are 
possible for the 1st ring wheel 24 which constitutes the 3rd member. The 1st carrier 26 and the 2nd 
carrier 36 connect, are constituted, and have connected the 4th member with the output shaft 12. 
[0082] Although the above configuration differs from drawing 1 , the connection relation between the 
1st member thru/or the 3rd member, and an input shaft 10 is the same as that of the embodiment and 
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basic target of drawing 1 except for not being linked directly by connection to the 2nd member's 2nd sun 
gear 32, and the 3rd member's 1st flywheel starter gear 24 and an input shaft 10. Actuation of each 
conclusion element is the same with having been shown in drawing 2 , and it is the same as that of the 
embodiment of drawing 1 that the change gear ratio of two steps of 8 steps of advance go-astern can be 
obtained of it. 

[0083] Also in the embodiment of this invention shown in drawin g 7 , while it is possible to obtain the 
change gear ratio of two steps of 8 steps of advance go-astern by few gearings and friction elements and 
aiming at reduction of a manufacturing cost, weight, and a necessary tooth space, reduction of drag 
resistance is attained and can improve fuel consumption. 

[0084] Next, the skeleton of the 7th embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawing 8 . Here, it explains focusing on a different part from the embodiment 
shown in drawing 1 , and explanation of the same part is omitted substantially. Like [ the embodiment 
shown in drawing 8 / although the Maine epicycloidal gear train 16 consists of same RABINIYO mold 
epicycloidal gear trains as drawing 1 ] that connection relation differs and the embodiment of drawing 
5 , an input shaft 10, and the Maine epicycloidal gear train 16 and an output shaft are arranged at 
parallel, and that between an input shaft 10 and the Maine epicycloidal gear trains 16 is connected with 
two pairs of gearings differ. 

[0085] That is, the Maine epicycloidal gear train 16 consists of the 1st sun gear 22, the 2nd sun gear 32, 
the 1st flywheel starter gear 24, the 1 st carrier 26, a long pinion 38 that is supported to revolve by this 
1 st carrier 26 and gears with the 1st flywheel starter gear 22 and the 1st sun gear 22, and a short pinion 
28 which is similarly supported to revolve by the 1st carrier 26 and gears with the long pinion 38 and the 
2nd sun gear 32. . 

[0086] The 1st member is the 1st sun gear 22, and an input shaft 10 and connection are possible for him 
through the 1st clutch 50 and a reduction gear 40. The 2nd member is the 2nd sun gear 32, and through 
the 2nd clutch 52 and a reduction gear 40, he is fixable to a case 70 with the 1st brake 58 while an input 
shaft 10 and connection are possible and an input shaft 10 and connection are possible through the 3rd 
clutch 54, and the 2nd driver 94 and the 2nd driven wheel 96. 

[0087] Through the 4th clutch 56, and the 2nd driver 94 and the 2nd driven wheel 96, it is fixable to a 
case 70 with an one-way clutch 60 and the 2nd brake 62 while an input shaft 10 and connection are 
possible for the 1st ring wheel 24 which constitutes the 3rd member. The 4th member is the 1st carrier 
26 and has connected with the output shaft 12. 

[0088] Although the above configuration differs from drawing 1 , the connection relation between the 
1st member thru/or the 3rd member, and an input shaft 10 is the same as that of the embodiment and 
basic target of drawing 1 except for connection to the 2nd member's 2nd sun gear 32, and the 3rd 
member's 1st flywheel starter gear 24 and an input shaft 10 not turning into that it is linked directly. 
Actuation of each conclusion element is the same with having been shown in drawing 2 , and it is the 
same as that of the embodiment of drawing 1 that the change gear ratio of two steps of 8 steps of 
advance go-astem can be obtained of it. 

[0089] Also in the embodiment of this invention shown in drawing 8 , while it is possible to obtain the 
change gear ratio of two steps of 8 steps of advance go-astern by few gearings and friction elements and 
aiming at reduction of a manufacturing cost, weight, and a necessary tooth space, reduction of drag 
resistance is attained and can improve fuel consumption. 

[0090] Next, the skeleton of the 8th embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawing 9 . The embodiment and number of speeds which were shown in 
above-mentioned drawing 1 thru/or above-mentioned drawin g 8 differ from each other, and the 
embodiment shown in drawing 9 enables gear change which is two steps of 7 steps of advance go- 
astern. Specifically, the configuration of the Maine epicycloidal gear train 16 and a reduction gear 40 is 
the same as drawing 9 and drawin g 1 are compared and understood. A different point is that it is both 1st 
brake (1st fixed means) 58, and the 1st one-way clutch 60 prepared in this and juxtaposition and the 3rd 
brake (2nd fixed means) 68 that a means to fix the 3rd member's 1st carrier 26 to a case 70 is the 
mechanical lock device 84, and to fix the 2nd member's 2nd sun gear 32 to a case 70. 
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[0091] That is, when the 3rd brake 68 is concluded, the 1st one-way clutch 60 fixes the 2nd member's 
2nd sun gear 32 to a case 70 automatically only in the direction driven from an input-shaft 10 side, 
cancels immobilization in hard flow and is pivotable freely to it. And conclusion of the 1st brake 58 
fixes the 2nd sun gear 32 to a case 70 irrespective of a hand of cut. 

[0092] Moreover, the 3rd sun gear 42 can also fix conclusion of the 3rd brake (4th fixed means) 68 to a 
case 70 while being fixed to a case 70 by the one direction through the 2nd one-way clutch (3rd fixed 
means) 64. That is, only the direction driven from an input-shaft 10 side with the 2nd one-way clutch 64 
is automatically fixed to a case 70, and the 3rd sun gear 42 is fixed to a case 70 by conclusion of the 3rd 
brake 68 irrespective of a driving direction. 

[0093] That is, the 3rd sun gear 42 is fixable to a case 70 by concluding the 3rd brake 68 together with 
fixing the 2nd member's 2nd sun gear 32 to a case 70 through the 1st one-way clutch 60. Therefore, the 
2nd fixed means which fixes the 2nd member's 2nd sun gear 32 to a case 70 through the 1st one-way 
clutch 60, and the 4th fixed means which fixes the 3rd sun gear 42 to a case 70 are the conclusion 
elements (the 3rd brake 68) of one substantially, and the 2nd sun gear 32 and the 3rd sun gear 42 can be 
fixed together. 

[0094] Next, it explains based on the actuation table having shown actuation of the embodiment shown 
in drawing 9 in drawing 10 . Although the actuation table shown in drawing 10 has adopted the same 
way of expressing as the actuation table fundamentally shown in drawing 2 ** (inverse triangle) of the 
3rd brake 68 in the 2nd ** (2nd) of advance among a table the [ advance ] - the [ after changing to 1 
prompt 2nd speed ] ~ temporary conclusion before changing gears to the 2 prompt 1st ** being 
expressed, and with the 2nd clutch 52 in the 5th ** (5th) of advance Although ** (equilateral triangle) of 
the 3rd brake 68 in the 7th ** (7th) of advance and the 2nd ** (R-2) of go-astern has concluded, it 
means that it is not related to power transfer. 

[0095] In the embodiment of drawing 9 , there is no 1st ** of advance among the actuation explained in 
the embodiment of drawing 1 , and the 2nd ** of advance of the embodiment of drawing 1 turns into the 
1st ** of advance in the embodiment of drawing 9 . Hereafter, the 3rd ** of advance thru/or the 8th ** 
of advance in an embodiment of drawing 1 advances one step at a time, and turns into the 2nd ** of 
advance thru/or the 7th ** in an embodiment of drawing 9 . The formula of a change gear ratio advances 
similarly. 

[0096] In addition, it is the same as that of the thing and basic target which showed the nomograph to 
drawing 18 , and since 2nd(s) in drawing 18 thru/or 8th(s) only advance to 1st in this embodiment 
thru/or 7th(s), a graphic display is omitted. 

[0097] Although the example of a change gear ratio is hereafter shown like explanation of the 
embodiment of drawing 1 , each gear ratio alpha 1 is illustrated here about the case where set 0.4 and 
alpha 2 to 0.6, and alpha 3 is set to 0.55. It fixes in the direction which drives the 2nd member's 2nd sun 
gear 32 from an input shaft 10 in a case 70 through the 1st one-way clutch 60 by connecting the 3rd ring 
wheel 34 and the 1st member's 1st sun gear 22 by conclusion of the 1st clutch 50, and conclusion of the 
3rd brake 68, and the 1st ** of advance is performed. The change gear ratio of the 1st ** is set to 3.472, 
when it becomes (alphal+alpha2)/{alpha 1 (l+alpha2)} (l-alpha3) and is made into the above- 
mentioned gear ratio by the same formula as the 2nd ** in the embodiment of drawing 1 . When driving 
from an output-shaft 12 side like [ at the time of engine brake ], as shown in L-l, in addition to 
conclusion of the 1st clutch 50 and the 3rd brake 68, regardless of a driving direction, the above- 
mentioned change gear ratio is obtained by conclusion of the 1st brake 58. 

[0098] In addition to conclusion of the 1st clutch 50 in the 1st **, and the 3rd brake 68, gear change to 
the 2nd ** of advance is performed by connecting the 2nd member's 2nd sun gear 32 with the 3rd 
flywheel starter gear 44 by conclusion of the 2nd clutch 52. At this time, conclusion (immobilization) of 
the 1st one-way clutch 60 is canceled automatically. Like the 3rd ** in the embodiment of drawing 1 , 
the change gear ratio of the 2nd ** becomes the same as l/(l-alpha3) of the reduction gear ratio of a 
reduction gear 40, and when it considers as the above-mentioned gear ratio, it is set to 2.222. 
[0099] In addition, conclusion of the 3rd brake 68 is canceled in advance of gear change to the 3rd next 
** of advance. Since the direction which the 3rd sun gear 42 is an operation of the 2nd one-way clutch 
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64, and is driven from an input-shaft 10 side is automatically fixed to a case 70 even if it cancels 
conclusion of the 3rd brake 68, there is no change in actuation of the 2nd **. Moreover, when changing 
gears to reverse in the condition of having canceled conclusion of the 3rd brake 68 to the 1st **, by the 
2nd **, it can change gears to the 1st ** by canceling the 2nd clutch 52, after concluding the 3rd brake 
68 again in advance of gear change, the [ thus, ] - the [ the 1 prompt 2nd ** and, and ] - in gear change 
of the 2 prompt 1st **, since the 1 st one-way clutch 60 acts, control out of which a gear change shock 
cannot come easily can be performed. 

[0100] the [ advance ] - conclusion of the 1st clutch 50 with which the gear change to the 2 prompt 3rd 
** continues from the 1st ** - in addition, it is canceling conclusion of the 2nd clutch 52 and 
concluding the 3rd clutch 54, and is carried out by connecting the 2nd member's 2nd sun gear 32 with an 
input shaft 10. In this case, even if there is a flash which has simultaneously both 2nd clutch 52 and 3rd 
clutch 54 in the condition near conclusion or it, it only becomes the same change gear ratio as the 5th 
below-mentioned **, and the gear change shock of a direction which slows down an automobile does 
not arise. This is an operation of the 2nd one-way clutch 64, and is because it will not be in the condition 
of taking to the 3rd ** and driving from an output-shaft 12 side. Like the 4th ** in the embodiment of 
drawing 1 , the change gear ratio of the 3rd ** becomes (alphal+alpha2)/{alpha2(l-alphal, alpha 3) 
+alphal (l-alpha3)}, and when it considers as the above-mentioned gear ratio, it is set to 1.543. 
[0101] The gear change to the 4th ** of advance is in addition to conclusion of the 1st clutch 50 which 
continues from the 1st **, canceling conclusion of the 3rd clutch 54 and concluding the 4th clutch 56, 
and is performed by the 3rd member's 1st carrier 26 connecting with an input shaft 10. Even if there is a 
flash which has simultaneously 3rd clutch 54 and 4th clutch 56 both in the condition near conclusion or 
it, also in this case, it only becomes the same change gear ratio as the 5th below-mentioned **, and the 
gear change shock of a direction which slows down an automobile does not produce it. This is also an 
operation of the 2nd one-way clutch 64, and it is because it will not be in the condition of driving from 
an output-shaft 12 side in the 4th **. Like the 5th ** in the embodiment of drawing 1 , the change gear 
ratio of the 4th ** becomes l/(l-alphal, alpha 3), and when it considers as the above-mentioned gear 
ratio, it is set to 1.282. 

[0102] The gear change to the 5th ** of advance is in addition to conclusion of the 4th clutch 56 in the 
4th **, canceling conclusion of the 1st clutch 50 and concluding the 3rd clutch 54 again, and is 
performed by connecting the 2nd member's 2nd sun gear 32 with an input shaft 10 in addition to the 3rd 
member's 1st carrier 26. In addition, if the 2nd clutch 52 is concluded in this case, it will become easy to 
do the gear change control to the 6th next **. The 2nd clutch 52 in this case is not related to power 
transfer. Like the 6th ** in the embodiment of drawin g 1 , the change gear ratio of the 5th ** is not 
concerned with a gear ratio, but becomes direct connection of 1.000. 

[0103] The gear change to the 6th ** of advance is in addition to conclusion of the 4th clutch 56 which 
continues from the 4th **, and the 2nd clutch 52, canceling conclusion of the 3rd clutch 54 and 
concluding the 3rd brake 68, and is performed by fixing the 3rd sun gear 42 to a case 70, with the 2nd 
member's 2nd sun gear 32 and 3rd flywheel starter gear 44 connected. Like the 7th ** in the 
embodiment of drawin g 1 , the change gear ratio of the 6th ** becomes l/(l+alpha2, alpha 3), and when 
it considers as the above-mentioned gear ratio, it turns into a speed increasing ratio of 0.752. 
[0104] The gear change to the 7th ** of advance is in addition to conclusion of the 4th clutch 56 which 
continues from the 4th **, canceling conclusion of the 2nd clutch 52 and concluding the 1st brake 58, 
and is performed by fixing the 2nd member's 2nd sun gear 32 to a case 70. Under the present 
circumstances, although the 3rd brake 68 has been concluded, it is not related to power transfer. Like the 
8th ** in the embodiment of drawing 1 , the change gear ratio of the 7th ** becomes l/(l+alpha2), and 
when it considers as the above-mentioned gear ratio, it becomes accelerating of 0.625. 
[0105] In go-astern, a means to fix the 3rd member's 1 st carrier 26 to a case 70 is the same as the 
embodiment of drawing 1 except for that it is the mechanical lock device 84 and concluding the 3rd 
brake 68. Under the present circumstances, although the change gear ratio of the 1st ** (R-l) of go- 
astern is obtained combining conclusion of the lock device 84 and the 3rd brake 68, and conclusion of 
the 2nd clutch 52 and the change gear ratio of the 2nd ** (R-2) of go-astern is obtained combining 
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conclusion of the 3rd clutch 54 It carries out, and in any case, conclusion of the lock device 84 is 
preceded, and it concludes the 3rd brake 68 and the 2nd clutch 52, or the 3rd clutch 54 continuously. 
The formula of a change gear ratio is the same as the embodiment of drawing 1 , when it considers as 
the above-mentioned gear ratio, the 1st ** of go-astern is set to -3.704, and the 2nd ** is set to -1.667. 
[0106] As mentioned above, by six friction elements, the change gear ratio of two steps of 7 steps of 
advance go-astern including direct connection can be obtained, two one-way clutches 60 and 64 can be 
made to be able to act, and fuel consumption can be raised by smooth gear change control being 
possible, choosing a fine change gear ratio according to the transit conditions of an automobile, and 
driving. Since big torque acts at the time of go-astern, a mass fake colander is not obtained but a 
revolution difference becomes large at the time of high-speed transit, especially the 2nd brake 62 that 
suited the embodiment of drawing 1 has the drag resistance stronger than other friction elements 
produced here. 

[0107] The embodiment shown in drawing 9 writes immobilization in the case 70 of the 3rd member's 
1st carrier 26 only as the time of go-astern, and it is making it seven steps of advance, and it is [ is 
permuting the 2nd brake 62 in the embodiment of drawing 1 by the lock device 84, and ] especially 
effective in making small drag resistance at the time of high-speed transit, and raising fuel consumption 
further. Moreover, it is the big description that control is [ that it is hard to be that of a gear change 
shock ] possible, without writing substantially the 2nd fixed means which fixes the 2nd member's 2nd 
sun gear 32 to a case 70 through the 1st one-way clutch 60, and the 4th fixed means which fixes the 3rd 
sun gear 42 to a case 70 as the conclusion element (the 3rd brake 68) of one, and increasing the number 
of conclusion elements. Furthermore, also in the embodiment shown in drawing 9 , that an input shaft 10 
and connection are possible for the 2nd member (the 2nd sun gear 32) with two kinds of change gear 
ratios is the description it is featureless to the former. 

[0108] Next, the skeleton of the 9th embodiment in the multistage gear change epicycloidal gear train of 
this invention is shown in drawing 1 1 . Moreover, the actuation table of this is shown in drawing 12 . 
Here, it explains focusing on a different part from the embodiment shown in drawing 9 , and explanation 
of the same part is omitted substantially. The embodiment shown in drawing 1 1 removes the 3rd clutch 
54 of the embodiment shown in drawing 9 while it considers immobilization in the case 70 of the 3rd 
member's 1st carrier 26 only as the time of go-astem and permutes the 2nd brake 62 in the embodiment 
of drawing 1 by the lock device 84 like the embodiment shown in drawing 9 . 
[0109] Consequently, in the embodiment shown in drawing 9 , the 3rd ** of advance to be concluded 
and the 2nd ** of go-astern of the 3rd clutch 54 will be omitted. However, since conclusion of the 4th 
clutch 56 can be substituted for direct connection of the 4th ** of advance, the change gear ratio of one 
step of 6 steps of advance go-astem can be obtained. 

[0110] Next, it explains based on the actuation table having shown actuation of the embodiment shown 
in drawing 1 1 in drawing 12 . The semantics of the notation showing conclusion of each conclusion 
element is the same as the actuation table of drawing 10 . the [ advance ] - about gear change to the 1 
prompt 6th **, it is that there is no 3rd ** of advance in the embodiment shown in drawing 9 , and that 
conclusion of the 4th ** (4th) which is linked directly in drawing 1 1 becomes three clutches 50, 52, and 
56, and since others are the same, they omit explanation. 

[0111] Although the graphic display of a nomograph was omitted, it becomes what thinned out the 1st 
** (1st) of advance, the 4th ** (4th), and the 2nd ** (R-2) of go-astem among two steps of 8 steps of 
advance go-astem shown in drawing 1 8 . Therefore, the formula of a change gear ratio also uses the 
thing except above 1st ** of advance, 4th **, and 2nd ** of go-astem as it is from explanation of the 
embodiment shown in drawin g 1 . Hereafter, each change gear ratio is illustrated with a formula, using 
alpha 3 as 0.52 for each gear ratio alpha 1 using 0.36 and alpha 2 as 0.58. 
[0112] Like the 2nd ** in the embodiment of drawin g 1 , the 1st ** of advance becomes 
(alphal+alpha2)/{alpha 1 (l+alpha2)} (l-alpha3), and when it considers as the above-mentioned gear 
ratio, it is set to 3.443. Like the 3rd ** in the embodiment of drawing 1 , the 2nd ** becomes the same 
as the reduction gear ratio of a reduction gear 40, and l/(l-alpha3), and when it considers as the above- 
mentioned gear ratio, it is set to 2.083. Like the 5th ** in the embodiment of drawing 1 , the 3rd ** 
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becomes l/(l-alphal, alpha 3), and when it considers as the above-mentioned gear ratio, it is set to 
1.230. Regardless of a gear ratio, as for the 4th **, a change gear ratio becomes direct connection of 

I. 000. Like the 7th ** in the embodiment of drawing 1 , the 5th ** becomes l/(l+alpha2, alpha 3), and 
when it considers as the above-mentioned gear ratio, it turns into accelerating of 0.768. Like the 8th ** 
in the embodiment of drawing 1 , the 6th ** becomes l/(l+alpha2), and when it considers as the above- 
mentioned gear ratio, it turns into accelerating of 0.633. Similarly, as well as the 1st ** of go-astern in 
the embodiment of drawing 1 , go-astem is set to -1 / alpha 2 (l-alpha3), and when it considers as the 
above-mentioned gear ratio, it is set to -3.592. 

[01 13] By five friction elements, the change gear ratio of one step of 6 steps of advance go-astern 
including direct connection suitable for the change gear of a passenger car can be obtained as mentioned 
above. Moreover, like the embodiment shown in drawing 9 , two one-way clutches 60 and 64 can be 
made to be able to act, and fuel consumption can be raised by smooth gear change control being 
possible, choosing a fine change gear ratio according to the transit conditions of an automobile, and 
driving. Furthermore, it is the same as the embodiment which showed that it was also effective in 
making small drag resistance at the time of high-speed transit, and raising fuel consumption further 
especially in permuting the 2nd brake 62 in the embodiment of drawing 1 by the lock device 84 to 
drawing 9 . 

[0114] Next, the skeleton of the 10th embodiment in the multistage gear change epicycloidal gear train 
of this invention is shown in drawing 13 . The embodiment and part which showed this embodiment to 
drawing 1 1 only differ from each other. Here, it explains focusing on a different part from the 
embodiment shown in drawing 1 1 , and explanation of the same part is omitted substantially. The 
connection relation of the reduction gear 40 in the embodiment which showed the embodiment shown in 
drawing 13 to drawing 1 1 differs. 

[0115] That is, the connection relation between the 3rd sun gear 42 and the 3rd carrier 46 is reversed, the 
3rd sun gear 42 has connected with the input shaft 10, and the 3rd carrier 46 is fixable in a case 70. For 
this reason, although the formula of a change gear ratio differs from the embodiment shown in drawing 

II , actuation of each conclusion element is completely the same as what was shown in drawing 12 , and 
the change gear ratio of one step of 6 steps of advance go-astern is obtained. 

[0116] Hereafter, each change gear ratio is illustrated with a formula, using alpha 3 as 0.50 for each gear 
ratio alpha 1 using 0.36 and alpha 2 as 0.58. The 1st ** of advance becomes (alphal+alpha2)/{alpha 1 
and alpha 3 (l+alpha2)}, and when it considers as the above-mentioned gear ratio, it is set to 3.305. The 
2nd ** becomes the same as the reduction gear ratio of a reduction gear 40, 1 /alpha 3, and when it 
considers as the above-mentioned gear ratio, it is set to 2.000. The 3rd ** becomes l/{l-alphal (1- 
alpha3)}, and when it considers as the above-mentioned gear ratio, it is set to 1.220. Regardless of a gear 
ratio, as for the 4th **, a change gear ratio becomes direct connection of 1.000. The 5th ** becomes 1/ 
{l+alpha2 (l-alpha3)}, and when it considers as the above-mentioned gear ratio, it turns into 
accelerating of 0.775. Like the 8th ** in the embodiment of drawing 1 , the 6th ** becomes 1/ 
(l+alpha2), and when it considers as the above-mentioned gear ratio, it turns into accelerating of 0.633. 
Similarly j go-astern becomes -1 /(alpha 2, alpha 3), and when it considers as the above-mentioned gear 
ratio, it is set to -3.448. 

[0117] The embodiment shown in drawing 13 can obtain the change gear ratio of one step of 6 steps of 
advance go-astern which includes direct connection suitable for the change gear of a passenger car by 
five friction elements like the embodiment shown in drawing 1 1 . Moreover, as the embodiment shown 
in drawing 9 explained, two one-way clutches 60 and 64 can be made to be able to act, and fuel 
consumption can be raised by smooth gear change control being possible, choosing a fine change gear 
ratio according to the transit conditions of an automobile, and driving. Furthermore, it is the same as the 
embodiment which showed that it was also effective in making small drag resistance at the time of high- 
speed transit, and raising fuel consumption further especially in permuting the 2nd brake 62 in the 
embodiment of drawin g 1 by the lock device 84 to drawing 9 . 

[0118] Next, the skeleton of the 1 1th embodiment in the multistage gear change epicycloidal gear train 
of this invention is shown in drawing 14 . This embodiment is the configuration which combined the 
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torque converter 72 with the embodiment shown in drawing 1 1 , and that way of combining is the same 
as that of the embodiment shown in drawing 3 . Here, it explains focusing on a different part from the 
embodiment shown in drawing 1 1 and drawing 3 , and explanation of the same part is omitted 
substantially. 

[0119] The embodiment shown in drawing 14 arranges a torque converter 72 between the same 
reduction gear 40 as the embodiment shown in drawing 1 1 and the Maine epicycloidal gear train 16, and 
an engine 14, and arranges the 4th clutch 56 in a torque converter 72. Actuation of each conclusion 
element is the same as the thing and basic target which showed drawing 12, and the change gear ratio of 
one step of 6 steps of advance go-astern is obtained. 

[0120] Moreover, since the power of an engine 14 is altogether transmitted to an input shaft 10 via a 
torque converter 72, the 1st ** of advance and the 2nd ** become a fluid drive, and since a part of 
power goes into the Maine epicycloidal gear train 16 via the 4th clutch 56, the 3rd ** and the 5th ** 
become mixture of a fluid drive and mechanical actuation between a crankshaft 74 and an output shaft 
12. As for the 4th ** of advance, and the 6th **, all the power of an engine 14 is mechanically 
transmitted to an output shaft 12. 

[0121] Although explanation of a detail is omitted, the embodiment shown in drawing 14 can obtain the 
change gear ratio of one step of 6 steps of advance go-astern which includes direct connection suitable 
for the change gear of a passenger car by five friction elements like the embodiment shown in drawing 
1 1 . And since the 4th clutch 56 can be arranged in a torque converter 72, what is necessary is just to 
arrange four friction elements around an epicycloidal gear train, and the whole can be made smaller and 
lightweight. 

[0122] Moreover, as the embodiment shown in drawing 9 explained, two one-way clutches 60 and 64 
can be made to be able to act, and fuel consumption can be raised by smooth gear change control being 
possible, choosing a fine change gear ratio according to the transit conditions of an automobile, and 
driving. Furthermore, it is the same as the embodiment which showed that it was also effective in 
making small drag resistance at the time of high-speed transit, and raising fuel consumption further 
especially in permuting the 2nd brake 62 in the embodiment of drawing 1 by the lock device 84 to 
drawing 9. 

[0123] Next, the skeleton of the 12th embodiment in the multistage gear change epicycloidal gear train 
of this invention is shown in drawing 15. This embodiment removes two one-way clutches 60 and 64 
and the 3rd brake 68 which accompanies this from the embodiment shown in drawing 13. Here, it 
explains focusing on a different part from the embodiment shown in drawing 13, and explanation of the 
same part is omitted substantially. 

[0124] Since the conclusion element which described above the embodiment shown in drawing 15 is 
lost, the actuation is concluding each conclusion element, as shown in the actuation table shown in 
drawing 16, and the change gear ratio of one step of 5 steps of advance go-astern is obtained. A 
nomograph comes to be shown in drawing 20. The 3rd sun gear 42 is [ a reduction gear 40 ] the same 
with an input shaft 10, a rotational frequency is 1, and since the 3rd carrier 46 is being fixed, that the 
rotational frequency is 0 differs from what was shown in drawing 18. Moreover, since the number of a 
clutch or brakes is becoming fewer, it turns out that there are few O marks showing the connection 
relation by the side of the Maine epicycloidal gear train. 

[0125] When direct connection of 1.000 will not have a change gear ratio compared with the 
embodiment shown in drawing 1 3, and 0.36 and alpha 2 are set to 0.58 and it sets alpha 3 to 0.50 for 
each gear ratio alpha 1, a concrete change gear ratio will become below if each change gear ratio is 
illustrated with a formula. Like the embodiment of drawing 13, the 1st ** of advance becomes 
(alphal+alpha2)/{alpha 1 and alpha 3 (l+alpha2)}, and when it considers as the above-mentioned gear 
ratio, it is set to 3.305. It is set to 2.000, when the 2nd ** also becomes the same as the reduction gear 
ratio of a reduction gear 40, 1 /alpha 3 and is similarly made into the above-mentioned gear ratio. The 
3rd ** becomes l/{l-alphal (l-alpha3)}, and when it considers as the above-mentioned gear ratio, it is 
set to 1.220. The 4th ** becomes the same as l/{l+alpha2 (l-alpha3)} of the 5th ** in the embodiment 
of drawing 13, and when it considers as the above-mentioned gear ratio, it turns into accelerating of 
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0.775. Like the 6th ** in the embodiment of drawing 13, the 5th ** becomes l/(l+alpha2), and when it 
considers as the above-mentioned gear ratio, it turns into accelerating of 0.633. Similarly, as well as 
drawing 13, go-astem becomes -l/(alpha 2, alpha 3), and when it considers as the above-mentioned gear 
ratio, it is set to -3.448. 

[0126] By four friction elements, the change gear ratio of one step of 5 steps of advance go-astern 
suitable for the change gear of a passenger car can be obtained as mentioned above. Moreover, it is the 
same as the embodiment which showed that it was also effective in making small drag resistance at the 
time of high-speed transit, and raising fuel consumption further especially in permuting the 2nd brake 62 
in the embodiment of drawing 1 by the lock device 84 to drawing 9, drawing 11, drawing 13, and 
drawing 14. Furthermore, if the 4th clutch 56 is formed in a torque converter combining a torque 
converter like the embodiment shown in drawing 14, it can constitute only from three friction elements 
around an epicycloidal gear train. 

[0127] Next, the skeleton of the 13th embodiment in the multistage gear change epicycloidal gear train 
of this invention is shown in drawing 17. This embodiment enables immobilization of the 2nd sun gear 
32 of the embodiment shown in drawing 15 in a case 70 through the 1st one-way clutch 60. Here, it 
explains focusing on a different part from the embodiment shown in drawing 15, and explanation of the 
same part is omitted substantially. 

[0128] As for the embodiment shown in drawing 17, the sleeve 86 is formed in the case 70. Although 
the graphic display of a detail was omitted, the sleeve 86 of a hand of cut is movable to shaft 
orientations, although fixed to a case 70, and drawing expresses the condition of being in shaft- 
orientations left-hand side, and fixing the 2nd sun gear 32 to a case 70 through the 1st one-way clutch 
60. In other than go-astern, a sleeve 86 is in shaft-orientations left-hand side, as shown in drawing. If 
this sleeve 86 is moved to right-hand side, the 1st carrier 26 is mechanically fixable to a case 70. 
[0129] Next, actuation of the embodiment shown in drawing 17 is explained. Although it is the same as 
that of what was fundamentally shown in drawing 16, since the 2nd member's 2nd sun gear 32 is being 
fixed to the case 70 through the 1st one-way clutch 60 about the 1st ** of advance as shown in drawing, 
actuation of each conclusion element should just conclude the 1st brake 58 that what is necessary is just 
to conclude the 1st clutch 50 when accelerating an automobile, when driving from an output-shaft 12 
side like [ at the time of engine brake ]. 

[0130] Moreover, a junior change gear ratio is obtained by moving a sleeve 86 to right-hand side in go- 
astem, it fixing the 1st carrier 26 to a case 70 mechanically, and concluding the 2nd clutch 52 after that. 
Since other actuation is the same as the embodiment shown in drawing 13, explanation of a detail is 
omitted. 

[013 1] By four friction elements, the change gear ratio of one step of 5 steps of advance go-astem 
suitable for the change gear of a passenger car can be obtained as mentioned above. Since the sleeve 86 
was formed and immobilization of the 2nd member's 2nd sun gear 32 in a case 70 was especially 
enabled through the 1st one-way clutch 60, on the occasion of gear change between the 1st ** of 
advance, and the 2nd **, control which suppresses generating of a gear change shock can be performed 
easily. 

[0132] Moreover, it is the same as the embodiment which showed that it was also effective in making 
small drag resistance at the time of high-speed transit, and raising fuel consumption further especially in 
permuting the 2nd brake 62 in the embodiment of drawing 1 by the sleeve 86 to drawing 9, drawing 11, 
drawing 13, and drawing 14. 

[0133] Next, the skeleton of the 14th embodiment in the multistage gear change epicycloidal gear train 
of this invention is shown in drawing 19. This embodiment uses the cone friction element 100 for 
immobilization in the case 70 of the 2nd sun gear 32 in the embodiment shown in drawing 15, and the 
1 st carrier 26. Here, it explains focusing on a different part from the embodiment shown in drawing 15, 
and explanation of the same part is omitted substantially. 

[0134] It has the helical spline 104 to which the helical spline 102 is formed in the case 70, and the cone 
friction element 100 engaged with the helical spline 102, and the inner surface forms the **** 1 cone 
friction surface 106 and the 2nd friction surface 108. Although the cone friction element 100 omits a 
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graphic display along with the helical spline 102 while it is movable to shaft orientations (right and left), 
migration and sticking by pressure are attained with the oil pressure piston at right and left. If it fixes 
this to a case in contact with cone friction surface 26a of the 1st carrier 26 if sticking by pressure is 
forced on right-hand side, and it forces it on left-hand side, it means fixing this to a case in contact with 
the 2nd sun gear and cone friction surface 32a of one. 

[0135] If torque acts on the hand of cut as an input shaft 10 where the cone friction element 100 is the 
same, the helical splines 102 and 104 will move to it to left-hand side, if torque acts on the hand of cut 
of the objection to right-hand side. When accelerating by the 1st ** of advance, with for this reason, the 
aforementioned oil pressure piston If the cone friction element 100 is forced on left-hand side, the 1st 
clutch 50 is concluded and it drives from an input shaft 10 The 2nd sun gear 32 tends to rotate towards 
reverse with the hand of cut of an input shaft 10. Cone friction surface 32a and the 1st cone friction 
surface 106 rub, this friction torque is transmitted to the helical splines 104-102, and the force (thrust) 
which moves to left-hand side produces the cone friction element 1 00 here. 
[0136] Here, if angle of torsion (lead of a helical spline) of the helical splines 104 and 102 is set up 
appropriately, with the thrust of the left lateral produced between the helical spline 104 and 102, the 
friction torque of cone friction surface 32a and the 1st cone friction surface 106 will become large, and it 
will become the operation which enlarges the thrust to the left-hand side which it produces between the 
helical spline 104 and 102 further. 

[0137] Since the operation which enlarges this thrust breaks out only when accelerating from an input- 
shaft 1 0 side (actuation), it can bring about the operation near an one-way clutch by controlling 
appropriately the oil pressure to said oil pressure piston. On the other hand, when driving from an 
output-shaft 12 side, the torque of hard flow acts between the helical spline 104 and 102, and the thrust 
of the direction which detaches cone friction surface 32a and the 1st cone friction surface 106 arises. 
Then, the torque which acts on the 2nd sun gear 32 at the time of engine brake and which should be 
fixed can be borne now by setting the oil pressure made to act on angle of torsion and the oil pressure 
piston of the helical splines 104 and 102 as suitable relation. 

[0138] Similarly, in go-astern, if the drill friction element 100 is moved to right-hand side at an oil 
pressure piston and it drives from an input shaft 10, the 1st carrier 26 tends to rotate to the same hand of 
cut as an input shaft 10, the same operation will break out in the helical splines 104 and 102, cone 
friction surface 26a, and the 2nd cone friction surface 108, and the operation from which the thrust of 
the direction fixed to a case 70 produces the 1st carrier 26 will be brought about. The always big force is 
given to the drill friction element 100 with an oil pressure piston at the time of go-astern, and actuation 
from an output-shaft 12 side is also enabled. 

[0139] Although explanation of a detail is omitted since the operation of other conclusion elements is 
the same as the embodiment shown in drawing 15, the change gear ratio of one step of 5 steps of 
advance go-astern suitable for the change gear of a passenger car can be obtained by three friction 
elements in addition to drill friction-element 100. Since especially the drill friction element 100 has the 
function of an one-way clutch, on the occasion of gear change between the 1st ** of advance, and the 
2nd **, control which suppresses generating of a gear change shock can be performed easily. 
[0140] Moreover, since drag resistance can be made small by a cone friction surface having few friction 
surfaces, and securing the clearance between the friction surfaces at the time of un-operating It is the 
same as the embodiment which showed that it was also effective in making small drag resistance at the 
time of high-speed transit, and raising fuel consumption further especially in permuting the 2nd brake 62 
in the embodiment of drawing 1 by cone friction surface 26a and the 2nd cone friction surface 108 to 
drawing 9, drawing 11, drawing 13, and drawing 14. 

[0141] As mentioned above, as explained, while the following effectiveness is acquired according to the 
multistage gear change epicycloidal gear train of this invention, the conclusion element except having 
illustrated can be replaced with permuting by juxtaposition of a friction element and an one-way clutch, 
and the friction element of a multiple disc clutch etc. based on this contractor's general information, and 
it can carry out in the mode which added modification and amelioration of making it a cone friction 
element. 
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[0142] 

[Effect of the Invention] As mentioned above, according to the multistage gear change epicycloidal gear 
train of this invention, the following effectiveness can be acquired as explained. 
According to the multistage gear change epicycloidal gear train of this invention indicated to claim 1, 
(1) An input shaft, It is prepared between an output shaft, and an input shaft and an output shaft, and has 
the Maine epicycloidal gear train equipped with two or more rotation members who change the engine 
speed of an input shaft into the engine speed of an output shaft. As a rotation member of this Maine 
epicycloidal gear train It has the 1st member, the 2nd member, the 3rd member, and the 4th member. 
While an input shaft and connection are possible for the 1st member in the 1st ** of advance at least and 
an input shaft and connection are possible for the 2nd member and the 3rd member respectively The 2nd 
member is fixable to a case side for the highest gear ratio at least. The 3rd member could be fixed to the 
case side at least at the time of go-astern, and the 4th member has connected with the output shaft. An 
input shaft It writes that connection is possible respectively with the 2nd member and the 3rd member 
with a change gear ratio smaller than the 1st reduction gear ratio through the reduction gear of the 1st 
reduction gear ratio that it can connect with the 1st member and the 2nd member, respectively. 
Connection to the 1st thru/or the 3rd member, and an input shaft, and the 2nd member and the 3rd 
member in combination with few friction elements which fix to a case Since gear change of seven steps 
of advance or two steps of eight-step go-astern can be performed, it is small and lightweight, a 
manufacturing cost is cheap, and a change gear with a high power transmission efficiency can be 
obtained. 

[0143] According to the multistage gear change epicycloidal gear train of this invention indicated to 
claim 2, (2) A reduction gear The 3rd pinion A which geared with the 3rd sun gear, the 3rd flywheel 
starter gear, and these 3rd flywheel starter gear The 3rd pinion B which geared with this 3rd pinion A 
and the 3rd sun gear It has the 3rd carrier which supports this 3rd pinion B and the 3rd pinion A to 
revolve. Connection or connection is as possible for an input shaft as the 3rd carrier and the 3rd member 
respectively, immobilization or immobilization in a case side is possible for the 3rd sun gear, and the 3rd 
ring wheel writes that connection is possible respectively with the 1st member and the 2nd member. 
While performing gear change of seven steps of advance, or two steps of eight-step go-astem, the whole 
epicycloidal gear train can be constituted from on the same axis, and a change gear can be used as a 
compact. 

[0144] According to the multistage gear change epicycloidal gear train of this invention indicated to 
claim 3, (3) An input shaft, It is prepared between an output shaft, and an input shaft and an output shaft, 
and has the Maine epicycloidal gear train equipped with two or more rotation members who change the 
engine speed of an input shaft into the engine speed of an output shaft. As a rotation member of this 
Maine epicycloidal gear train It has the 1st member, the 2nd member, the 3rd member, and the 4th 
member. While an input shaft and connection are possible for the 1st member in the 1st ** of advance at 
least and an input shaft and connection are possible for the 2nd member and the 3rd member 
respectively The 2nd member is fixable to a case side for the highest gear ratio at least. Could fix the 3rd 
member to the case side at least at the time of go-astern, and the 4th member has connected with the 
output shaft. An input shaft can be connected with the 1st member and the 2nd member through the 
reduction gear of the 1st reduction gear ratio, respectively. And with a change gear ratio smaller than the 
1 st reduction gear ratio, the 2nd member and connection are possible at least, and a means to fix to a 
case side writes the 3rd member as mechanical fixed means, such as a dog clutch or the lock pole. Since 
a mass friction element becomes unnecessary, the drag resistance in high-speed transit is lowered and a 
power transmission efficiency increases, while raising fuel consumption further, reduction of a 
manufacturing cost, weight, and a necessary tooth space can be aimed at. 

[0145] According to the multistage gear change epicycloidal gear train of this invention indicated to 
claim 4, (4) A reduction gear The 3rd pinion A which geared with the 3rd sun gear, the 3rd flywheel 
starter gear, and these 3rd flywheel starter gear The 3rd pinion B which geared with this 3rd pinion A 
and the 3rd sun gear It has the 3rd carrier which supports this 3rd pinion B and the 3rd pinion A to 
revolve. Connect one of the 3rd sun gear and the 3rd carrier, and an input shaft, and immobilization or 
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immobilization of another side of the 3rd sun gear and the 3rd carrier is enabled at a case side. Since the 
3rd ring wheel was constituted respectively possible [ connection ] with the 1st member and the 2nd 
member, according to a necessary reduction gear ratio, one of the 3rd sun gear and the 3rd carrier and an 
input shaft can be connected, and the setting-out degree of freedom of a change gear ratio can be raised 
by fixing another side. 

[0146] According to the multistage gear change epicycloidal gear train of this invention indicated to 
claim 5, (5) The 2nd member the 1st fixed means fixed to a case side — having — this, while forming the 
2nd fixed means which is fixable to a case side through the 1 st one-way clutch in the 1 st fixed means 
and juxtaposition The 3rd sun gear or the 3rd carrier is fixed to a case through the 2nd one-way clutch 
(3rd fixed means). Since the 4th fixed means which fixes the 3rd sun gear or the 3rd carrier to a case was 
formed in this 2nd one-way clutch and juxtaposition, control which cannot come out of the gear change 
shock especially in a low-speed stage easily can be made easy. 

[0147] (6) According to the multistage gear change epicycloidal gear train of this invention indicated to 
claim 6, making easy control out of which utilizes the 1st one-way clutch and the 2nd one-way clutch, 
and a gear change shock cannot come easily, since the 2nd fixed means and the 4th fixed means were 
constituted possible [ conclusion ] together, it can constitute without making [ many ] the number of 
friction elements. 

[0148] According to the multistage gear change epicycloidal gear train of this invention indicated to 
claim 7, (7) The Maine epicycloidal gear train While an internal combustion engine's crankshaft can 
connect with the 1st member of the Maine epicycloidal gear train, and the 2nd member through a liquid 
clutch, or a torque converter and a reduction gear, respectively Since one friction element can be 
reduced as a whole while a crankshaft has the function to write that connection is possible to the 3rd 
member, and to give him gear change of seven steps of advance, or two steps of eight-step go-astern at 
least, it is small and lightweight, a manufacturing cost is cheap, and a change gear with a high power 
transmission efficiency can be obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is skeleton drawing of the multistage gear change epicycloidal gear train of this 
invention. 

[Drawing 2] It is the actuation table of a multistage gear change epicycloidal gear train shown in 
drawing 1 . 

[Drawing 3] It is skeleton drawing of the 2nd embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 4] It is skeleton drawing of the 3rd embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 5] It is skeleton drawing of the 4th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 6] It is skeleton drawing of the 5th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 7] It is skeleton drawing of the 6th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 8] It is skeleton drawing of the 7th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 9] It is skeleton drawing of the 8th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 10] It is the actuation table of a multistage gear change epicycloidal gear train shown in 
drawing 9 . 

[Drawing 11] It is skeleton drawing of the 9th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 12] It is the actuation table of a multistage gear change epicycloidal gear train shown in 
drawing 1 1 . 

Prawing 13] It is skeleton drawing of the 10th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 14] It is skeleton drawing of the 1 1th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 15] It is skeleton drawing of the 12th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 16] It is the actuation table of a multistage gear change epicycloidal gear train shown in 
drawing 1 5 . 

[Drawing 17] It is skeleton drawing of the 13th embodiment in the multistage gear change epicycloidal 
gear train of this invention. 

[Drawing 18] It is the nomograph of a multistage gear change epicycloidal gear train shown in drawing 
1. 

[Drawing 19 ] It is skeleton drawing of the 14th embodiment in the multistage gear change epicycloidal 
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gear train of this invention. 

[Drawing 20] It is the nomograph of a multistage gear change epicycloidal gear train shown in drawing 
15. 

[Description of Notations] 
10: Input shaft 
12: Output shaft 

14: Engine (internal combustion engine) 

16: Maine epicycloidal gear train 

20: The 1st epi cyclic gear group 

22: The 1st sun gear 

24: The 1st flywheel starter gear 

26: The 1st carrier 

26a: Cone friction surface 

28: The 1st pinion, a short pinion 

30: The 2nd epicyclic gear group 

32: The 2nd sun gear 

32a: Cone friction surface 

34: The 2nd flywheel starter gear 

36: The 2nd carrier 

38: The 2nd pinion, a long pinion 

40: Reduction gear 

42: The 3rd sun gear 

44: The 3rd flywheel starter gear 

46: The 3rd carrier 

48a, 48b: The 3rd pinion 

50: The 1st clutch 

52: The 2nd clutch 

54: The 3rd clutch 

56: The 4th clutch 

58: The 1st brake 

60: The 1st one-way clutch 

62: The 2nd brake 

64: The 2nd one-way clutch 

66: The 5th clutch 

68: The 3rd brake 

70: Case (quiescence section) 

72: Torque converter 

74: Crankshaft 

76: Pump 

78: Turbine 

80: Stator 

82: One-way clutch 

84: Lock device 

86: Sleeve 

90: The 1st driver 

92: The 1st driven wheel 

94: The 2nd driver 

96: The 2nd driven wheel 

100: Cone friction element 

102: Helical spline 

104: Helical spline 
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106: The 1st cone friction surface 
108: The 2nd cone friction surface 



[Translation done.] 
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